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The material not included contains the following type of 
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Identity of product inert ingredients. 

Identity of product impurities. 

Description of the product manufacturing process. 

Description of quality control procedures. 

Identity of the source of product ingredients. 

Sales or other commercial/financial information. 

A draft product label.· 

The product confidential statement of formula. 

Information about a pending registration action. 

FIFRA registration data. 

The document is a duplicate of page(s) 
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The information not included_is generally considered confident 
by product registrants. If you have any questions, please cont 
the individual who prepared the response to your request. 



MEMORANDUM 

TO: 

FROM: 

THROUGH: 

SUBJECT: 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

OFFICE OF 
PREVENTION. PESTICIDES AND 

TOXIC SUBSTANCES 

Michael Mendelsohn, Regulatory Action Leader 
Biopesticides and Pollution Prevention Division (7511C) 

Alan Reynolds, Entomologist $1... ;rr: 4~/wjou 
Biopesticides and Pollution Prevention ~:~n (7511 C) 

.\ . f'l -. I 
Robyn Rose,, Entomologist iA< ~~ I~-· sf ~0 w 
Biopesticide_s and P.ollution Prevention Di · si . (i5llC .· · · . , ., 
Sharlene Matten, BIOlogist ~- /2.. ~ 4/o/ 
Biopesticides and Pollution Preve 19'11 Qw(~~ ~~·· 

. r . ~~ 6f 
Phil Hutton, Branch Chief, Microbial Pesticides Bran~h folflr<f> 
Biopesticides and Pollution Prevention Division (7511C) f) 

Review of the 1998 Insect Resistance Management (IRM) research as 
required by the terms and conditions of EPA's registrations for Bt field 
com hybrids. This review covers the following submitted reports: 
Monsanto: MON 810 Cry1Ab YieldGard corn (EPA Reg. No. 524-489, 
Submission: S557545, DP Barcode: 0254264, MRID # 447753-01); 
Dekalb: DBT 418 CrylAc BtXtra corn (EPA Reg. No. 69575-02, 
Submission: S556760, DP Barcode: 0254266, MRID # 447480-01, 02); 
Novartis: BTII CrylAb YieldGard corn (EPA Reg. No. 67979-1, 
Submission: S556767, DP Barcode: 025.4272, MRID # 447439-01), Event 
176 Cry lAb ~aximizer corn (EPA Reg. No. 66736-1, Submission: 
S557043, DP Barcode: 0254276, MRID # 447439-01), and BT11 Cry1Ab 
Attribute sweet corn (EPA Reg .. No. 65268-1, Submission: S558547, DP 
Barcode: 0254277, MRID # 447439-01); Mycogen: Event 176 Cry1Ab 
Naturegard com (EPA Reg. No. 68467-1, Submission: S565038, DP. 
Barcode: 0257638, MRID # 448545-01); AgrEvo/PGS: CBH 351 Cry9C 
StarLink com (EPA Reg. No.70218-1, Submission: S556766, DP 
Barcode: D254267, MRID # 447443-00). 

ACTIO!\ REQUESTED 

The BPPD lR.M team .has been asked to review the Bt corn research reports from Monsanto, 

Internet Address (URL) • http://www.epa.gov 
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Dekalb, Novartis, Mycogen, and AgrEvo/PGS covering the 1998 growing season. These reports 
are required as part of the terms and conditions of registration for Bt com events. 

BACKGROUND 

As of the 1998 growing season, EPA had registered six Bt field com events for use in the United 
States. These Bt com events include: 1) MON 810 Cry1Ab YieldGard (Monsanto; 524-489); 2) 
DBT 418 Cry1Ac BtXtra (Dekalb; 69575-2); 3) BT11 Cry1Ab YieldGard (Novartis; 67979-1); 
4) Event 176 Cry1Ab Maximizer (Novartis; 66736-1); 5) Event 176 C_ry1Ab Naturegard 
(Mycogen; 68467-1); 6) CBH 351 Cry9C StarLink (AgrEvo/PGS; 70218-1). In addition, Bt 
com hybrids for popcorn (amendment to Novartis Event 176) and BT11 Cry1Ab Attribute sweet 
com (Novartis; 65268-1) had also been registered. A seventh Bt field com hybrid, Cry1F com, 
lias subsequently been granted an EUP. The primary target pest ofBt com is the European com 
borer (ECB, Ostrinia nubilalis). Qther targeted pests include (depending on the Bt com event 
and expressed toxin): com earwo~ (CEW, Heliocoverpa zea), southwestem·com borer 
(SWCB, Diatraea grandiosella), black cutworm (BCW, Agrotis ipsilon), comrno"n stalk borer 
(CSB, Papaipema nebris), southern com stalk borer (SCSB; Diatrea crambidoides), and fall 
armyworm (FAW, Spodopterafrugiperda). 

As a condition Of registration, the registrants of the Bt field and sweet com hybrids have been 
required to conduct research on resistance management issues. Since IRM is a developing 
science and there is still a great deal of uncertainty, such research is a critical tool towards 
developing optimum resistance management strategies. 

The Agency has requested research on the following IRM topics: target pest biology (e.g. 
larval/adult movement, mating behavior, ovipositional behavior, fitness, and overwintering 
habitat), target pest susceptibility to Bt toxins, high dose expression, cross resistance potential, 
refuge strategies, and monitoring techniques (e.g. discriminating dose and F2 screen). 

Previous research submissions have been reviewed by the Agency. Research conducted prior to 
the 1997 growing season was summarized in the EPA's White Paper on Bacillus thuringiensis 
Plant-Pesticide Resistance Management (EPA, ! 998). Studies conducted during the 1997 
growing season were also reviewed (R.Rose/ A.Reynolds memo to M.Mendelsohn, 1 0/6/98). 

This review covers ·research conducted during the 1998 growing season. To date, many of the 
projects are ongoing, multi-year studies investigating long-term resistance management 
strategies .. Such studies are noted in this review. 

CONCLUSIONS 

The following conclusions were derived from research conducted during the 1998 growing 
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season. 

l) Mark and recapture work ECB revealed that relatively few unmated females moths move out 
of the field from which they emerged as adults (2). This indicates that mating may occur within 
the same field of emergence and that refuges may need to be planted in close proximity to 
maintain random mating. The authors also clarified an interpretation of previous research in 
which it was concluded that most ECB do not disperse beyond 1500 feet. In fact, the 1500 foot 
distance was established by experimental design (and is not the limit ofECB movement). 
However, ECB dispersal is still relative, with progressively fewer moths found as the distance 
from the release point is increased (1). 

2) Research into the qvipositional behavior ofECB found oviposition to be random within a 
field at an attractive developmental stage. However, ECB may fly up to 3 miles prior to 
oviposition (4). 

"' 
3) Later instar (4th and 5th) ECB (!.re more likely to move within rows than between rows (31 ). 
This indicates that refuges planted as external blocks or in-field strips-planted as complete rows 
will be better protected against larval movement than within-row refuge options (e.g. seed mixes) 
or refuges consisting of incomplete rows. 

4) Preliminary results from a study (using rare element marking) quantitatively demonstrates 
that CEW moves from com to cotton during the season (6). Approximately 13 % of marked 
CEW moved from conventional com to cotton, although this work needs further verification. A 
second study to track CEW ovipositional behavior with a rare element marking system is also 
underway (7). 

5) Bt (CrylAb and Cry9C) susceptibility work for SWCB is ongoing. One study (16) noted 
highly variable lethal dose values for SWCB populations exposed to CrylAb, suggesting that 
growth inhibition may be a more valuable variable to consider when discussing SWCB 
susceptibility (less variable, less toxin needed, more likely to predict resistance allele frequency). 
A second study was hindered by low colony numbers and researchers are currently working to 
create sufficient populations for testing (15). Work to determine SWCB susceptibilitY to Cry9C 
is also ongoing (q). 

6) An in-field monitoring test for ECB and CEW is in the process ofbeing developed (11). This 
test involves comparing numbers of surviving larvae on Bt and non-Bt sweet com planted in 
close proximity to each other (sweet com is chosen as an_ attractive Lepidopteran host). Initial 
ECB allele frequency was determined to be near 1 x 1 Q-4. 

7) A number of monitoring efforts were detailed, with no reports of field resistance. ECB 
collected from Event 176 hybrids in Nebraska did not show increased tolerance to CrylAb (8). 
ECB tested for CrylAc tolerance were found nflt to be resistant (9). Monitoring of multiple Bt 
com hybrids in Illinois revealed very low ECB survival (less than one per million - only one 
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surviving larvae was recovered) with 16% ofBt com plants sustaining injury (12). 

8) The Bt corn hybrids Event 176 and DBT 418 do not contain a season-long high dose for 
ECB, CEW, SCSB, FA W, or SWCB. Although this conclusion has been well-established prior 
to this review, a number of the submitted studies reaffirmed the non-high dose expression of 
these two events ( 10, 20, 21, 22, 24, 25): 

9) MON 810 and BT11 hybrids may not contain a full season high dose in all tissues for FA W 
and CEW. High survival and larval damage were noted in corn ear tissues for both FA \V ( 18) 
and CEW (18, 26). In addition, delayed CEW emergence was noted in Bt corn (relative to non
Bt corn), presumably due to fitness costs (19). Asynchronous development of moths between Bt 
fields and refuge is a major concern for IRM. 

10) One study indicated Cry9C activity (slower growth) with CEW (23), although separate 
studies (including one by the sam~_ author) did not reveal such effects on CEW (13, 26). No 
clarification of the disct:_epancy be~een the two results was provided. Previously it- had been 
thought that CEW was ?Ot susceptible to the Cry9C toxin. 

11) Preliminary studies suggest that Cry1Ac-resistant ECB are not cross resistant to Cry9C (13). 
Confirmatory studies with other Cry1 toxins are also ongoing. 

12} The value of weeds or non-corn hosts as ECB refuge is likely to be insufficient for IRM (3, 
31), although one study indicated that the manipulation of aggregation sites (weeds) at the edge 
of corn fields may increase the potential for random mating (32). Non-corn grain crops ( e·.g. 
wheat, sorghum, and oats) may be too variable and unreliable for Bt corn ECB refuge (31, 36). 
Previous studies have also cast doubt on the potential of weeds non-corn crops as effective 
refuges. 

13) Due to climatic and other abotic factors, the manipulation of corn planting dates to manage 
ECB resistance will likely be too difficult and impractical for common use ( 4; 33). 

14) A number of advantages and disadvantages were noted with center pivot cropping systems 
and refuge (34). Advantages included a built-in 20-25 %refuge that is not often treated and is 
proximate to the Bt com. Noted disadvantages were a more difficult design for growers and 
yield loss during dry conditions. 

15) Ongoing modeling work with CEW resistance to Bt com/cotton has shown that 
overwintering dispersal to be an important factor in the time to CEW resistance. In addition, 
soybeans and other hosts were ineffective sources of refuge in the model (27). Another model 
looking at CEW resistance issues is also under development (28). 

16) Corn modeling work suggests that IRM must balance refuge with economic issues. Larger 
refuges could lead to reduced compliance, diminishing the impact of the IRM strategy. In 
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addition, the use of multiple toxins in the same hybrid may-reduce the necessary amount of 
refuge (29). 

17) Field studies with Bt sweet com revealed feeding damage from CEW and FA W, but not 
ECB (possible high dose implications). An investigation into reports of "blemished kernels" 
found in Bt sweet com did not determine a specific cause, although Lepidopteran feeding was 
eliminated. In addition, it was observed that crop destruct techniques (rotary mowing followed 
by disc tillage) dramatically reduced ECB post-harvest survival over no crop destruct controls 
(38). 

BPPD IRtvi TEAM REVIE\V OF INDIVIDUAL RESEARCH SUBMISSIONS 

I. PEST BIOLOGY AND BEHAVIOR RESEARCH 

(1) Mark-Recapture Study Examin~ng Adult European Corn Borer Dispersal To and Among 
Attraction Sites: Addendum to 1997 Annual Report (T. Hunt, J. Witowski, and L. Higley; 
submitted by Mycogen and Monsanto) 

The authors of the "Mark-Recapture Study Examining Adult European Com Borer Dispersal To 
and Among Attraction Sites" (1997 report) have submitted an addendum to this report to clarify 
some of the interpretations drawn from the research. In the 1997 report, the authors showed. that 
a majority (70-98%) ofreleased.ECB were recaptured by traps set within 1500 feet of the release 
point. Based on this data, the Agency and other groups have recommended that refuges be 
deployed within 1500 feet (approximately 1/4 mile) of the Bt field to maximize the potential for 
random mating between susceptible ECB from the refuge and any surviving (resistant) ECB 
from the Bt field. 

In the addendum, the authors caution that the 1500 foot distance does not represent the maximum 
dispersal distance for ECB. In actuality, this distance is more the result of the study design than 
ECB flight behavior. For the initial study, traps were placed within 1500 feet of the release point 
and also at more distant locations 3700 to 6820 feet from the reiease point. The results of the 
study show that a relatively greater number of moths were captured in the traps within 1500 feet 
than in the· traps outsid~ of 3 700 feet.. However, the authors mak~ the point that had all traps 
been extended outwards one mile from their initial positions so that the closest traps were located 
approximately one mile from the release point, the pattern of captures would have revealed that 
the majority ofECB were trapped within one mile. The fact that many moths were intercepted 
by traps set at 1500 feet does not necessarily mean that flight range of these moths is limited to 
this distance. 

While it is clear that the density ofECB dispersal decreases further from the release point, the 
quantitative dispersal distance ofECB has not been fully determined. Actual dispersal distance 
most likely encompasses other factors such as the relative attractiveness of com fields. However, 
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in terms of optimal refuge placement, it is critical that a refuge proximity be selected to 
maximize the potential for random mating. Therefore, since the complete picture ofECB 
dispersal is. still unknown and (relatively) more moths were found closer to Bt fields, it would 
still be advantageous to locate refuges as close to the Bt field possible (i.e. within 1500 feet or 
114 mile). 

(2) Mark-Recapture Study Examining Adult European Corn Borer Dispersal To and Among 
Attraction Sites: Year 3 of a Three Year Study (T. Hunt, J. Witowski, and L. Higley; submitted 
by Mycogen and Monsanto) 

This study is the third and final year of the Mark-Recapture ECB project conducted by Hunt et 
al. at the University of Nebraska. While the previous two years of this study had focused on 
movement of recently emerged ECB moths outside of cornfields, the final year was devoted to 
.within-field movement of emergin~g ECB (iii particular unmated females). 

To test within-field movement, the authors selected two com fields ofdifferent phenologies: a 
furrow-irrigated field (3 plants/ft) and a non-irrigated field (2 plants/ft). Within each field, two 
release sites were selected, 420 ft apart. Traps were deployed outwards in a line from each 
release site (eight total), starting at 10ft with intervals of75 ft afterwards (the last trap was at 
535 ft from the release point). The last four traps in the trap line were located outside the com 
field. ECB (emerging pupae) were released on two dates to correspond with natural ECB flights 
in Nebraska (J~e 20 and August 9). Released ECB were allowed to disperse for 24 hours prior 
to the start of trapping. 

The results of this experiment showed that dispersal was influenced by the release date and the 
irrigation status of the fields. More ECB were recaptured after the August 9 release than the 
earlier release and more ECB were captured in or.around the irrigated field than the non-irrigated 
field. Relatively few unmated females were recaptured (10 over the entire experiment), although 
the majority ofthose were found within 85 ft·ofthe release point. This suggests that unmated 
females may not disp.erse far from the point of pupal eclosion (this was especially true in the 
irrigated field). In addition, a relatively high proportion of mated females (31 %) in irrigated 
·fields were trapped within 10 ft of the release point, suggesting that mating occurred very close 

· to the point of emergence. Both of th.ese observations indicate that many emerging ECB females 
may not disperse outside of their field of origin. Inthe non-irrigated field, the pattern of 
dispersal was less clear, with substantially fewer moths captured and no discemable trapping 
pattern. 

With respect to resistance management and refuge proximity, these results suggest that refuges 
should be placed in close proximity to Bt com fields to increase the chances of random mating 
(especially for irrigated fields). Moreover, in-field refuge options may prove to have added value 
for irrigated fields. In any case, this work reinforces the currently recommended guidelines of 
placing Bt com refugia as close as possible to the'Bt field (within 1500 feet), irregardless of the 
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irrigation status. In addition, these results suggest that the promotion of in-field refuge options 
may be advisable as a part ofBt com IR.i\1. 

(3) Feeding preferences of neonatal European corn borer, Ostrinia nubilalis, for non-corn hosts 
(C. Tate, R. Hellmich, and L. Lewis; submitted by Monsanto and Dekalb). 

Methods: Tests were conducted in 1996 and 1997 to determine ECB host plant preferences. The 
. . 

purpose of this study was to investigate potential alternate host plants that could be used as a 
refuge fcir susceptible insects to Bt com. Preliminary results suggest there is a high level ofECB 
moyement between weeds and com. After minimal feeding on com ECB have been observed 
moying into weeds as well as feeding on weeds and moving into Bt com as late instars. This 
type of feeding behavior may decrease the dose level ECB are ingesting, thus, increasing the 
chance of resistance. Weeds commonly found in Iowa· com fields were investigated. 

·' 
Since ECB developmental generati_ons did not coincide with plant phenology in 1996, choice 
tests were conducted to determine which plants would be evaluated in 1997. In 1997, plants 
were collected in early spring and summer near the Iowa State Foundation Burke Research Farm 
and transferred to the laboratory in a cooler filled with ice for pre-choice test preparation. Four 
1 Omm diameter leaf discs (two from each plant) were placed in 1 OOrnm dia. x _15rnm polystyrene 
Fisher plastic petri dish containing moistened Whatman filter paper. An ECB egg mass ( -20 
eggs) was placed in the center of the petri dish before it was sealed with parafilm and place in 
chambers held at 26°C, 80% humidity, and 16:8 (light:dark). After 24 hours, the number of 
neonates found on and off the leaf discs was recorded. Host plant preferences were determined 
by comparing the mean percentage of neonates choosing each plants leaf discs. Trials were 
conducted weekly to determine whether ECB preferences changed as the plants matured. The 
percentage of nitrogen in each plant was also calculated. 

Plants analyzed in 1996 were: Pennsylvania smartweed, yellow foxtail, giant foxtail, cocklebur, 
German foxtail, Bt com whorl, Pennsylvania smartweed (dry), proso millet, Bt com, yellow 
foxtail (dry), Japanese millet, fall panicum, non-Bt com, and n~n-Bt com whorl. Plants:·analyzed 
in 1997 were: Pennsylvania smartweed, swamp sriiartweed, velvetleaf, paledock, cocklebur, giant 
foxtail, yellow foxtail, non-Bt com s~eath, soybeans, brome grass, Bt com sheath, Bt com, fall 
panicum, non-Bt com, non-Bt com whorl, and common waterhemp. 

Results: Pennsylvania smartweed, giant foxtail, and common cqcklebur were the plap.ts neonates 
preferred in 1996 and com was the least preferred. Pennsylva.nla smartweed, fall p~icllin, · 
yellow foxtail, giant foxtail, and cocklebur were selected for further study in 1997 because these 
plants (except for fall panicurn) accepted significantly more ECB neonates than non-Bt com in 
1996. Pennsylvania smartweed, velvetleaf, and giant foxtail were preferred by ECB neonates 
during the 1997 test; com was the least preferred. As giant foxtail and velvetleaf matured, ECB 
acceptance decreased. 
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Conclusions: Although neonate ECB were more attracted to Pennsylvania smartweed, fall 
panicum, yellow foxtail, giant foxtail, and cocklebur than to com leaves, the role weeds will play 
in an IRM program is unclear. The high acceptance ofECB to these plants implies they may be 
used as a refuge. But, the high larval acceptance of these weed species could threaten the high
dose strategy if larvae move among weeds and Bt com. 

(4) Tactical implementation of Bt corn hybrids in the Northeastern United States to manage 
European corn borer resistance (D. Calvin; submitted by Monsanto and Dekalb) 

Methods: Field studies were conducted in 1998 near Julian, P A to determine the interaction 
between planting date (crop growth stage), distance and direction from a source of marked 
fecund ECB female.-3, and egg recruitment rate and quantity. Approximately 7,206 to 8,206 
marked (red or blue) females were released from a central site. These females were expected to 
lay 1,442,200 to 3,282,400 eggs. {:\pproximately 38,194 corn plants were planted on 1.46 acres. 

Results: Of the 1,300 sampled plants sampled on four dates, 1,555 eggs were marked red or blue 
and 1,907 eggs were unmarked (white). Results ofthis research indicated that between 92.9 and 

· 98.6% of the released ECB did not lay eggs in the plot area. 

Conclusions: ECB may not have laid eggs in the research plots due to: individuals that emerged 
but did not lay eggs, individuals that died before laying eggs, or individuals migrated out of the 
plot and lay eggs elsewhere. The closest corn field was 2.5 to 3.0 miles from the test plots. If 
ECB were migrating out of the field to lay eggs, they would have to move a long distance. 
Another study demonstrated that 80 to 90% ofECB eggs are oviposited on corn plants when 
given a choice-of oviposition sites. 

Planting date nor distance and direction from a source of marked fecund ECB females had a 
major influence on the distribution of eggs. ECB seemed to lay egg masses at random. Marked 
eggs were laid in the field that extended toward a direction ofhigh humidity; whereas, unmarked 
eggs were oviposited upwind of the typical prevailing winds. Planting probably had no apparent 
effect on oviposition becau~e all plants were in the R1 to R4 stage, the same plant developmental 
stage that ECB have shown a preference for in the lab. 

In this study, gene flow as a result of oviposition behavior ofECB was approximately random· 
within the 118 square mile plot area, thus, implying that random egg laying will continue beyond 
this distance. It is possible that ECB are movfng up to three miles to lay eggs. · Since there are 
many unpredictable factors contributing to distance ECB will move to lay eggs, Dr. Calvin 
recommends planting non-Bt refuges in relatively close proximity to the Bt field. Calvin further 
indicates a pref~rence for in-field refuges for Bt fields that are at least 1/8 to 1/4 miles wide. 

(5) Assessment of the impacts of parasitoids and Insect pathogens on European corn borer 
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populations in non-Bt corn and Bt corn in Sangamon county; Illinois, 1998 (M. Vendetti and K. 
Steffey; submitted by Dekalb) 

Methods: This was the second year of a study begun in 1997. The objective of this study was to 
evaluate the impacts of parasitoids and pathogens on ECB populations in Bt and non-Bt com. Bt 
and non-Bt com fields were sampled for ECB eggs, larvae, and pupae weekly throughout the 
1998 growing season. 

Results· 

non-Bt corn Bt corn 
' 

No. eggs 496 459 -
% eggs parasitized by Trichogra.mma 0 3.5 

No. laryae 99 7 

% larvae parasitized by Macrocentrus grandii 15.1 14 

% larvae killed by Nosema pyrausta 19.2 14 

% larvae killed by Beauvaria bassiana 2 0 

Conclusions: There were fewer ECB found in Bt than non-Bt com throughout the 1998 growing 
season. Parasitoids and pathogens caused significant mortality in Bt and non-Bt com. 

(6) Adult corn earworm movement in a corn/cotton ecosystem (D. Jost- Leland Agronomy 
Center; submitted by Monsanto) 

Methods: Movement of adult CEW from conventional and Yieldgard com to cotton was 
determined through the use of elemental markers. Elemental markers including rubidium 
chloride and cesium chloride were applied to conventional and Yieldgard com respectively. As 
CEW larvae fed on the com, the elemental markers were ingested. As these larvae became adults 
and moved into cotton, the elemental.markers were carried with them. Twenty one pheromone 
baited traps were placed in a grid 264 ft to \12 mile from the com fields on the north and south 
sides and emptied daily for ten days. Moths were separated, dissolved in sulfuric acid, and 
analyzed using a photospectrophotometer to determine ifRb orCs quantities were above natural 
background levels. Rb natural background levels are 409 ppb; Cs natural background levels are 
177 ppb: 

Results: Upon submission ofthis study, only 214 (33%) ofthe 643 CEW collected were 
analyzed for Rb orCs l~vels. Ofthe 214 CEW analyzed, 27 (13%) had Rb levels above 409 ppb 
and 3 (1 %) had Cs levels above 177 ppb. Rb marked CEW were collected from traps on the 

-9-



north and south side of the field up to Y2 mile from the field. · 

Conclusions: Early generations of CEW feed on com before moving into cotton. It is, therefore, 
important to understand the extent of CEW movement from com to cotton when considering 
refuge requirements in cotton growing regions. The elevated Rb levels indicated that 
approximately 13% of the CEW are moving from conventional com to cotton. Although only 
1% of the CEW were found to move from the Yieldgard fields into· cotton, this does indicate that 
CEW may survive and move from Yieldgard to cotton. 

The complete results and analysis of this data should be submitted to the Agency. This study 
merely shows that CEW will move from com to cotton. This is not new information. 
Quantifying the number of CEW that move into cotton will aid in resistance management and 
refuge decisions. It would also be useful to report the number of moths captured at the varying 
distances from the com and cotton fields. 

(7) Rare element marking of Heliothine moths (M. Caprio; submitted by Monsanto) 

Methods: Mating and ovipositional patterns of CEW were examined. Where males and females 
were oviposited, do females in refuges prefer to mate with males in refuges, and where and how 
far "do CEW move after leaving com in mid-July were investigated. Male and female larvae were 
marked with the different concentrations of the rare element slat in the laboratory. Eggs from 
their offspring were collected. Eggs were analyzed in which the male or female parent was · 
marked with 0.02M strontium, rubidium, or cesium. 

Females were marked with Rb and males were marked with Cs before being released in the field. 
Eggs were sampled from the field and determined if the markers were present. 

Results: 
Laboratory results. Data reported in ppb (±SD) 

Element Unmarked Male parent marked Female parent marked 

Sr 1.212 (0.103) 7.88 (0.638) 14.5 (0.843) 

Rb 0.195 (0.075) 4.1 (3.43) 235.3 (128.8) 

Cs 0.123 (0.075) 0.102 (0.176) . 5.27 (6.439) 

Field results: Eggs analyzed thus far were found, on average, 120m from the marked adults 
release site. 

Conclusions: Male markers of Sr and Rb in eggs are detectable. Female markers of Sr, Rb, and 
Cs in eggs are detectable. This study is preliminary and the results are not complete. It does, 
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however, appear that adults can be marked with Cs or Rb to· determine where they are 
ovipositing. 

II. MONITORING I PEST BT SUSCEPTIBILITY RESEARCH 

(8) Bt susceptibility and fitness of European corn borer collected from Event 17 6 transgenic corn 
(B. Siegfried, T. Spencer, and A Zoerb; submitted by Novartis and Mycogen) 

This work is the continuation of research begun during 1997, in which ECB were collected from 
Event 176 Bt com to determine susceptibility and fitness to Cry1Ab. It is widely accepted that 
Event 176 does not contain a season-long high dose for ECB, which may result in sublethal 
exposure to the toxin and hasterieq.development of resistance. If this is the case, ECB collected 
from Event 176 may show fitness ~osts (such as growth inhibition, reduced pupal weights, and 
reduced fecundity) as a result of selection pressure for resistance. The goal of this research was 
to determine if surviving ECB collected from Event 176 demonstrated any change in 
susceptibility or showed fitness costs as a result of exposure to Cry1Ab. 

The results from 1997 indicated that ECB collected from Event 176 were not significantly less 
susceptible to Cry1Ab than a control group (from non-Bt com). In addition, the ECB from Event 
176 demonstrated no significant fitness costs (in terms of pupal weight and percent pupation). 

For the 1998 experiments, as was done in 1997, susceptibility and fitness were examined in ECB 
collected from 6 fields ofEvent 176 and 6 fields ofnon-Bt com (control) in Nebraska. Collected 
larvae were returned to the laboratory and allowed to pupate. The researchers collected fitness 
data from the collected larvae/pupae on the following variables: pupal weight, longevity, time to 
oviposition, and fecundity (weight and total number of egg masses). After eclosion, adult moths 
were allowed to mate to create an F2 generation. Susceptibility was determined using diet 
bioassays to establish LC50 values for the F2 generation and to test the F2 against.a diagnostic 
dose concentration (the LC99 of susceptible ECB). . · 

The results from the 1998 experiments revealed that there was no significant change in either 
susceptibility or fitness as a result of sublethal exposure to Event 176. From each of the six 

. collection sites, only slight variability (not statistically significant) in LC50 values was detected. 
All (100%) ofECB (both from Event 176 and the control) exposed to the diagnostic 
concentration were killed. In terms of fitness, longevity, pupal weight, and the number and 
weight of egg masses did not statistically differ from the Event 176 and the control group. The 
authors indicated that development as a whole did not seem to be affected by exposure to Event 
176. 

These results suggest that the ECB collected from Event 176 were not experiencing significant 
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selection pressure for resistance to Cry lAb. Whether this is the result of extremely low (late 
season) expression or other factors is unclear. The authors have indicated that this type 
monitoring work must continue to fully explore the potential for ECB resistance to Event 176. 

(9) Letter from Dr. Blair Seigfried regarding Bt susceptibility of ECB collected from Modale 
. (Harrison County) Iowa (B. Seigfried; submitted by Dekalb) 

Methods: Diapausing ECB larvae were sent to Dr. Blair Seigfried in September, 1997 from 
Modale, lA. Diapause was terminated in the laboratory. Second and third generations were 
eval~ated for susceptibility to Cry1Ac. 

Resufts: "LC50 values and 95% fiducial limits for the second and third gen.eration, respectively 
were 17.3 (14.8-23.4) and 14.02 (12.3-15.7) ng toxin/cm2 of diet surface." 

::.· 

Conclusions: Based upon this data, these insects do no·t represent a resistant population. 

(10) Growth, development, and mortality of European corn borer on Event 176 corn hybrids (B. 
Siegfried, R. Wright, A. Zoerb, and R. Hellmich; submitted by Mycogen) 

The primary goal of this research was to quantify the distribution and fitness (i.e. growth and 
development) of second generation ECB on various tissues of Event 176 com. It is thought ~at 
Event 176 does not express a high dose ofBt toxin throughout the growing season in most 
tissues, with the Bt titer declining with plant senescence. However, it is known that Event 176 
pollen does contain a relatively high dose. Therefore, this research also attempted to determine 
any effects that pollen might have on the distribution ofECB. 

The experiments were conducted at six sites in both Nebraska and Iowa, containing plots of 
Event 176, detasseled Event 176 (no pollen treatment), and non-Bt com. Within each plot, 10 
plants were artificially infested with ECB egg masses (deployed during an thesis to insure the 
presence of pollen). Plants were then sampled at one, two, four and eight weeks after infestation 
to quantify surviving ECB larvae. La,rvae were sampled and recorded from the following tissues: 
stalk, ear, silk, and leaf. Sampled larvae were also collected and weighed to measure growth and 
development. 

The results from this experiment showed that ECB larvae ~ere more abundant throughout all 
sampling periods on the non-Bt treatment than the Event 176 and detasseled Event 176 
treatments. ECB were also more established and in greater numbers on the detasseled Event 176 
treatment than the normal Event 176 treatment, indicating that pollen is accounting for some 
portion ofECB mortality on Event 176. For both the detasseled Event 176 and regular Event 
176 treatments, more larvae were found on silk than any other corn tissue during the first two 
weeks of the experiment. This is because silk presumably expresses a lower amount ofBt, 
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although the value of silk as a food material lasted for only for a short time during the season 
(after which ECB moved to ear and other tissues). In terms of larval weight, ECB sampled from 
Event 176 treatments were smaller than those from non-Bt during the first part of the experiment 
(pointing to reduced fitness). However, by the end of the test, ECB in the Bt treatments had 
"caught up" to the weights of the non-Bt ECB and were able to complete development. This 
may be indicative of declining Bt titer in Event 176 towards the latter part of the growing season, 
further evidence of a lack of a full season high dose in this hybrid. 

(11) In-field monitoring of transgenic corn for insect resistance to Bacillus thuringiensis: 
research update (W. Hutchison, R. Venette, D. Andow, P. O'Rourke, and E. Burkness; submitted 
by Monsanto) 

Methods: An in-field monitoring approach to detect insect resistance to Bt was evaluated as an 
alternative to laboratory discrimin~ting dose methods that are not as useful for early detection. 
Cry1Ab sweet com was used in th~ field to screen for resistance ECB and CEW larvae in 1997 
and 1998. This was done by comparing the number oflarvae that survived in Bt sweet com 
versus non-Bt sweet com planted close to each other. Bt sweet com was chosen over Bt field 
com because there is a higher level of attraction to ECB and CEW and there is a lower incidence 
ofnon-Bt expression. An aspect of this study was to determine a statistically sound sampling 
protocol. 

Results: As of submission of this study to the Agency, CEW data had not been analyzed. Initial 
estimates of the frequency of ECB resistant phenotypes for 1997 and 1998 is near 1 x 1 o-4

• Final 
results are still being developed. 

Conclusions: An in-field screening method of detecting insect resistance has several advantages 
including the ability to screen more than one susceptible pest at a time (e.g. ECB and CEW). 
Due to the sensitivity of the results, this information can be useful for estimating initial allele 
frequency of resistant genes. Although ~esults of this study are not final, the authors believed 
that there is enough information to justify expanded use ofBt sweet com sentinel plots during 
the 1999 growing season. The authors also suggest that this method should be considered in 
monitoring programs for long-term r~sistance management. 

(12) 1998 Illinois survey for Bt-resistant European corn borers (R. Weinzierl, C:Pierce, and K. 
Steffey; submitted by Dekalb) 

Methods: A survey ofECB in Bt com plants was begun in 1997 and continued in 1998. In 
1998, Pioneer, Golden Harvest, Dekalb, Northrup King, and Mycogen Bt com hybrids were 
sampled in 18 Illinois counties. Row by row monitoring efforts were concentrated on first 
generation larvae since it is more difficult to monitor for second generation ECB larvae. Wet 
weather delayed planting in 1998 which led to low numbers ofECB in the non-Bt com plots. 
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Adjacent non-Bt fields were used to determine the number ofECB expected in the Bt fields. Bt 
coin plants found with "shot" holes were examined for surviving larvae and tested for CrylA 
using the GeneCheck field assay kit. Larvae surviving on the Bt plants were taken to the 
laboratory and reared on diet. These ECB were allowed to mate and the offspring were used in 
studies to determine resistance mechanisms. 

Results: 16% of the non-Bt com plants were damaged by ECB. Larval infestations averaged 
0.073 ECB/plant: It was estimated that there were 28,000 com plants/acre and 224 acres 
examined. This led ~o the assumption that of 6,272,000 Bt plants examined, there would be 
457,856 ECB if the Bt gene were not present. Of the 224 acres actually surveyed, 306 plants 
were found with ECB damage. From the 306 damaged plants, 85 ECB were recovered. All ~f 
those plants tested negative for Bt except one. The only ECB surviving on a Bt positive com· 
plant was reared on diet in the laboratory until a male moth emerged. The male mated with a· 
female but no eggs were laid. 

Conclusions: Monitoring in 1997 and 1998 suggests that less than one ECB larvae per million 
survive in Bt positive com. Since none of the survivors have reproduced in the laboratory, no 
information on the mechanism or inheritance of field resistance has been established. This study 
was conducted to provide baseline data. The authors were evaluating phenotypic or effective 
resistance in a system where larvae are constantly exposed to a high dose ofBt (as with first 
generation ECB). The authors acknowledge that they may be underestimating the ECB 
survivors. To date, sentinel plots of sweet com have shown to be the quickest method of finding 
resistant ECB. 

(13) AgrEvo USA -- specific IRM research and resistance monitoring report - 1 99tj (in-house 
research; submitted by AgrEvo) 

1. Unexpected damage. AgrEvo reports that they received no reports of unexpected damage 
during the 1998 season. 

2. General resistance monitoring. 

ECB 

No general resistance monitoring for ECB was carried out during the 1998 growing season due 
to the low level of Star Link com sales and usage. General resistance monitoring during the 1999 
growing ·season will be done based on areas where Star Link com sales are concentrated and on 
locations elsewhere throughout the com growing areas to ensure broad-based coverage. 

A baseline susceptibility study for ECB was carried out during the 1997 growing season; prior to 
the commercialization of Star Link com and was submitted to the Agency in October 1998 
(MRID 44679601, Annex 5). In that report, it was stated, "A total of20 ECB populations were 
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collected from a wide range of locations across the com belt. ·Of these 20 populations, 16 
colonies were successfully established and assayed to establish a LC50. The LC50 of these 
colonies ranged from 13.2- 52.5 ng/cm2

, while the LC90 ranged from 46.5- 214 ng/cin2." This 
ECB baseline data are being utilized to develop and validate a discriminating dose bioassay by 
Dr. Blair Siegfried, University ofNebraska. 

SWCB 

Progress has been to establish the baseline susceptibility for SWCB. Insect populations were 
established from the following areas: 1) Kentucky, Tennessee, and the bootheel ofMissouri, 2) 
Oklahoma, Kansas, and Texas, and 3) Mississippi. Bioassays were performed (third party lab) 
on these pooled populations to establish LC50, LC90, and LC95 for each colony. These colonies 
are being tested for their sensitivity to the Cry9C protein. The development and validation of the 
discriminating dose will follow. 

3. CEW Fitness Costs . 

The Cry9C found in StarLink com has no activity towards com earworm (Helicoverpa zea, 
CEW) as shown by AgrEvo in previously. submitted studies (MRID 44504201). 

4. Cross-resistance Studies 

AgrEvo has begun a miinber of collaborative studies to investigate the potential for Cry9C cross 
resistance in insect populations that are resistant to the Cry1A proteins. A number of studies are 
underway using ECB colonies selected for resistance to Cry1A toxins. To date, no field 
rc;sistance has occurred. AgrEvo would like to test ECB colonies resistant to Cry1A toxins as 
well as to test other resistant insect colonies, such as the Indian mealmoth (Plodia interpurictella 
Hubner), for their susceptibility to the Cry9C protein. 

AgrEvo reported to EPA in Fall1998 that Cry1Ac-resistant selected ECB colony (University of 
Minnesota, Bolin eta!., Annex 6 ofMRID 44679601) was just as susceptible to Cry9C protein 
as the susceptible unselected ECB colony. 

Since then, PGS tested a'CrylAc-resistant ECB colony (about 7x resistant to the CrylAc protein) 
selected by Garst Seeds with the Cry9C protein and found that the resistant colony was equally 
susceptible as the laboratory susceptible ECB population. No loss of activity was measured with 
the highly related protein, CrylAb. Because the FL95 min-max of the LC50s for the CrylAb 
and the Cry9C protein overlap, there was no significant difference between the susceptible and 
resistant ECB colonies. AgrEvo notes that at least three other resistant lepidopteran colonies are 
currently being tested for susceptibility to the Cry9C protein to further confirm the lack of cross
resistance with the CrylA proteins. 
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SECONDARY PESTS (CE\V, S\VCB, FA \y) 

(14) Fall armyworm susceptibility to C1ylAb toxin: baseline studies (J. Hamm, R. Lynch, and 
R. Myers; submitted by Novartis) 

Bt sweet com (Attribute) has been registered by Novartis for control ofECB, CEW, and F AW. 
As part of the registration, Novartis agreed to conduct baseline susceptibility studies with 
Cry1Ab and FAW. This study represents the preliminary report of this effort. 

The authors were able to create five colonies ofF A W in the laboratory from .larvae collected in 
Florida (Homestead and Belle Glade), Texas (Weslaco and Corpus Christi), and Mexico 
(Tamuaulipas) in addition to a previously existing colony in Tifton, Georgia. The neonate 
progeny from the collected FAW were bioassayed with Cry1Ab toxin provided by Novartis. The 
tests were conducted by using diet assays, in which varying concentrations (i.e. serial dilution) of 

·toxin are applied to the top of dieLcups. One and three-day-old larvae were added to each cup 
and mortality was assessed afte·r se:ven and ten days. 

Cry1Ab susceptibility varied by colony, with LC50 scores ranging from 0.626 to 3.013 J.J..g/cm2 

after seven days with one-day-old larvae. LC90 values for one-day-old larvae ranged from 4.887 
to 54.483 J.J..g/cm2 after seven days. After ten days, results were affected by cannibalism (three 
larvae per cup were initially tested), causing a significant increase in mortality across all 
treatments. The LC50 after ten days ranged from 0.535 to 2.323 J.J..g/cm2 and the LC90 ranged 
from 4.221 to 48.015 pg/cm2 • Three,.day~old larvae (tested for ten days with only one larvae per . 
cup) were generally less susceptible than one-day-old larvae, although the susceptibility values 
were highly variable. LC50 values ranged from 3.110 to 20.229 J.J..g/cm2 while LC90 values ranged 
from 14.185 to 84.923 J.J..g/cm2

• Because of the possible bias due to cannibalism with one-day
old larvae, the authors plan to repeat the study with individually held larvae. 

The preliminary information from this study should be useful for IRM efforts with FA W, 
particularly for evaluating high dose and for the establishment of monitoring tools such as a 
discriminating dose. 

(15) Baseline susceptibility of corn earworm and southwestern corn borer to the Cry lAb Bt . . 
endotoxin (B. Siegfried, T. Spencer, and J. Nearman; submitted by Novartis). 

·• 
The work reported in this study is a continuation of susceptibility assays for CEW and SWCB 
begun in·l997. Results from these previous studies (1997) with CEW established an EC50 (the 
dose at which significant growth inhibition was observed) range of0.91- 5.17 ng/cm2• However, 
the susceptibility of CEW to Cry1Ab was too low to establish a lethal dose. In terms of SWCB, 
an LC90 of2.02 ng/cm2 was established with a laboratory colony, although only limited numbers 
could be tested. 
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For 1998, the authors hoped to expand upon the preliminary results obtained during the previous 
year. However, insufficient numbers of SWCB were collected in 1998 for assays (one 
population was collected later in the season but has not yet been tested). 

For CEW, eleven field colonies and one laboratory colony were established. Larvae were 
collected from the states of Alabama, Arkansas, Minnesota, Mississippi, Nebraska, North 
Carolina, and Maryland. Progeny from these colonies (F1 - F3) were tested with diet assays 
incorporating purified Cry1Ab toxin (obtained from Novartis) in a serial dilution. Mortality and 
growth (i.e. weight) were recorded after seven days. As was the case in 1997, only growth 
inhibition was documented in this report (lethal concentrations will be determined after a more 
thorough analysis of the data). The EC50 values reported for the colonies ranged from 2.76- 8.72. 
ng/cm2 (with one outlier at 13.31 ng/cm2

). The EC50 values were slightly higher than those 
reported forthe previous year, although the authors indicated that the difference was not 
statistically significant and most likely the result of natural variability among populations. 

Baseline susceptibility studies for CEW and SWCB are of critical importance .to defe~ine high 
·-dose and for monitoring efforts. It is recommended that these studies ·continue so that lethal 
doses can be accurately determined for both CEW and SWCB. 

(16) Progress report of study to determine the susceptibility of the Southwestern corn borer to 
Bacillus thuringiensis (M. Chippendale and A. Trisyono; submitted by_Mon~anto). 

Methods: Two larval feeding bioassay procedures were used to determine SWCB susceptibility 
to Cry1Ab. One bioassay evaluated larval mortality and determined an LC50 and LC95 and the 
other looked at growth inhibition . .The larval mortality bioassays were conducted with mostly F 1 

neonate larvae. Larvae were fed treated and untreated diet to determine mortality. Larval growth 
inhibition was determined using F2, and in one case F3, generation larvae. Larvae were fed 
treated and untreated diet before determining mortality, larval stage, and larval weight. A 
diagnostic concentration wa? estimated based on growth inhibition. 

Results: SWCB larval susceptibility differed significantly based on LC50 and LC95 values. The 
relative tolerance to Cry.lAb ranged from 1-14 times depending upon the observation time and 
variable used for comparison. 

EC50 and EC95 values did not significantly differ when compared. Growth of larvae that fed on 
the treated diet but were not killed was stunted when compared to control larvae. Most of these 
larvae did not progress beyond the first instar. The number reaching higher instars decreased as 
CrylAb concentrations decreased. There was less than three times the relative tolerance between 
the most and the least susceptible populations. 

Conclusions: Authors of this study concluded that "[[the] bioassay using growth inhibition is 
considered to be more sensitive than that using larval mortality in determining the susceptibility 
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of D. grandiosella to CrylAb." The authors cite several reasons for this conclusion. First, only 
a small amount ofCrylAb would be needed since mortality is not necessary. Second, 
observation time would be more flexible since your comparing weight gain over time to a 
control. Third, detection of resistance when it is recessive and the frequency of resistant allele(s) 
is rare would be possible. 

Variations observed in this study may have been due to populations collected from 
geographically distinct regions. There is probably genetic variability between these populations. 
As noted by the authors, additional research is needed to determine the validity of the diagnostic 
concentration to document the variability in susceptibility and to establish a baseline 
susceptibility of SWCB to Cry1Ab. 

III. BT CORN HYBRID EFFICACY (\V/ HIGH DOSE IMPLICATIONS) RESEARCH 

(17) Survey of 1998 corn borer populations & Yieldgard performance (T: · Degoyer;. submitted by 
Monsanto) 

Methods: No materials and methods were presented in this submission. This study was 
conducted to evaluate Monsanto's Yieldgard corn's efficacy in controlling ECB. Preliminary 
results from 1998 were reported. 

Results: Yie1dgard corn effectively controlled ECB when compared to non-Bt corn. Yieldgard 
provided protection against ECB tunneling, shank feeding, and ear feeding. There were some 
reports of ear feeding which may have been CEW damage mistaken for ECB damage. In 
addition, the number ofECB found in the Corn Belt was "considerably" less during 1998 than 
1997; except in South Dakota and Missouri. 

Conclusions: Unfortunately, not much information can be gotten from this submission. The 
general decline in the number ofECB may or may not have been due to the use ofYieldgard 
corn. This study should be continued to determine the effect of Yieldgard corn on ECB 
populations. 

(18) Efficacy of Bt corn events MON 810, BT11, and Event 176 in controlling corn earworm, fall 
armyworm, sugarcane borer, and aflatoxin (J. Benedict, D. Fromme, J. Cosper, C. Correa, G. 
Odvody, and R. Parker; submitted by Novartis and Monsanto) 

The objective ofthis work was to evaluate three Bt corn hybrids (MON 810, BT11, and Event 
176) against the corn pest complex in southern Texas. In particular, Bt corn was tested against 
three pests: CEW, FA W, and sugarcane borer (SCB, Diatraea saccharalis). SCB is a secondary 
pest of corn throughout most of the U.S. and does not appear on the label of registered Bt corn 
products. In addition, the authors ascertained the 'levels of aflat~xin present in corn ears at 
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harvest for the three tested Bt hybrids. 

The research was conducted at two sites in southern Texas (Corpus Christi and Wharton) during 
the 1998 season. Each test site was designed with blocks ( 4 separate replicates in a randomized 
block design) planted to MON 810, BT11, Event 176, and non-Bt com. Plants were sampled at 
whorl, blister, and harvest stages for plant injury (of green tissues and ears) and the number of 
larvae present (sampled larvae were also weighed). SCB pest pressure was evident only at the 
Wharton site. To measure aflatoxin contamination, a portion of each test plot was artificially 
infested with A. jlavus. Harvested ears were then analyzed to determine toxin concentrations. 

The results from the field trials showed that all three tested Bt hybrids prevented significant 
insect damage (CEW, FA W) at the whorl stage, while the non-Bt corn was more heavily 
damaged. However, significant numbers of CEW and FA W were observed in the ears of all 
three Bt corn events (SC.B was found only in extremely low numbers during the test). The level 
of CEW and FA W ear infestation was such that, in most cases, there was no significant 
difference in larval numbers behveen the Bt hybrids and the non-Bt control. In general, MON 
810 and BT11 hybrids had slightly less ear injury than non-Bt c?rn and Event 176. An analysis 
of larval weight showed that CEW and FA W larvae collected from MON 810 weighed 
significantly less (in some cases) than larvae collected from non-Bt corn. However, this was not 
always the case with MON 810 and was not observed with the other Bt hybrids. In terms of 
aflatoxin ·contamination, MON 810 and BT11 were found to have reduced incidences of aflatoxin 
compared with Event 176 and non-Bt corn, apparently due to reduced insect injury. Grain 
harvest was highest with the MON 810 and BTII hybrids. · 

These results indicate that while the tested Bt hybrids may offer a high dose against CEW and 
FA W for earlier season whorl tissues, there is not a high dose present for these two pests in the 
ears. Significant numbers of CEW and FA W were observed in ears, often at weights comparable 
to those observed in non-Bt corn.· However, the authors conclude that despite the lack of full ear 
·control, the testedBt corn hybrids should provide some benefits to growers in the region. 

(19) Impact ofMON810-based Bt transgenic com on corn earworm: report on 1998 studies (T. 
Horner and G. Dively; submitted by Monsanto) 

Methods: This study investigated the sub-lethal eff~cts ofYieldGard com ·on CEW. Larval 
survival on primary and secondary ears, burrowing time, pupal mortality, and when and how 
many moths emerge was examined and reported. A field bioassay was conducted to determine if 
larval survival, instar age, and weight were the same in primary and secondary corn ears. Corn 
ears were covered with bags at fresh silk to prevent pollination of secondary ears and CEW 
oviposition on both ears. Second instar CEW were placed on the ears one week later. This 
continued weekly for four weeks. Two weeks after each inoculation, larvae were removed and 
rated for survival, age, and weight. ·A laboratory bioassay was also conducted to evaluate the 
effect of primary versus secondary ear feeding by CEW larvae. 
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Larval burrowing, mortality, and emergence were measured by placing 61
h instar CEW in 

emergence cages consisting of inverted, plastic buckets containing pieces ofBt or non-Bt com. 
In addition, CEW production was estimated by opening ears and evaluating the surface area of 
kernels consumed. Evaluations were based upon the assumption that a CEW completed 
development if 5 cm2 of kernels were consumed. An estimate of the number of CEW produced 
per acre ofBt versus non-Bt com was made based upon these results. 

Results: The field bioassay of primary and secondary ear studies resulted in no significant 
differences between larval weight or average instar. Number of surviving larvae, however, was 
significantly more in primary ears than secondary ears. Results from the laboratory bioassay 
showed no significant differences in larval weight or number between Bt and non-Bt primary and 
secondary ears. 

Two of the three Maryland plots evaluated for larval burrowing, mortality, and emergence 
·demonstrated significantly longer burrowing time and a higher rate of mortality for larvae _reared 
on Bt com compared to non-Bt. The Maryland plots also resulted in an overall 35% reduction in 
moth emergence in Bt com. An additional plot in Virginia showed no difference in moth 
emergence. In general, moth emergence from the Bt fields was delayed one to two weeks when 
compared to the non-Bt fields. Additional investigations showed that there were more pupae in 
the Bt then the non-Bt plots in one of the Maryland plots. The authors believe this was probably 
due to the delayed development of the larvae in the Bt plots. 

~ . ·. 
A significant number ofCEW larvae were produced in secondary ears ofBt and non-Bt com. In 
one ofthe plantings, there were more larvae produced in the secondary Bt com ears than the 
primary ears. Although many larvae completed development in Bt com, the Bt toxin in the com 
ears and silks reduced late instar larvae production by 58% to 77%. 

Conclusions: Significantly more CEW larvae were found to survive when feeding on primary 
field com ears than secondary ears. This may have occurred because secondary ears were not 
pollinated which led to thicker silk and longer silk-tubes. The over-abundance of silk probably 
made it more difficult for the early instar CEW to reach and fee_d on the kernels. It should be 
noted, however, that a similar study conducted in 1997 resulted in more later instars in the 
secondary than the primary com ears .. It is also possible that if the com ears were inoculated with 
later instars rather than 2nd instar CEW then more larvae would survive in secondary ears. The 
authors of this study believe that secondary ears provide a major source of succulent tissue for 
CEW later in the com maturation process. 

Since development of CEW larvae was delayed in Bt com plots, later instars were present when 
kernels were in the hard dough stage. These later instars may leave the primary ears in search of 
more succulent tissue (e.g., secondary and tertiary ears). The basic conclusion that can be drawn 
from this study is "that differences in the number of com earworms produced in primary and 
secondary ears vary depending on oviposition pre~sure, age of larvae entering ears, and 
palatability of kernels." Laboratory assays indicated that Bt expression was not significantly 
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different between primary and secondary ears. CEW larval· feeding on secondary ears should, 
therefore, not be more of a concef!I from an IRM perspective than if they feed on primary ears. 

CEW that fed on Bt corn ears also resulted in longer prepupal burrowing time and increased 
mortality. CEW feeding OJ) Bt com demonstrated delayed time to pupation and a 35% reduction 
in moth emergence. This is a concern when considering IRM. If moths surviving Bt corn 
feeding emerge later than those from non-Bt com·, the likelihood of random mating is decreased. 
The delay of pupation of CEW feeding on Bt corn may also lead to asynchronous emergence in 
the spring. 

(20) Performance of Bt-corn exposed to univolti11e and bivoltine European corn borers in South 
Dakota, 1998 (M. Catangui and B. Berg; submitted by Novartis) 

The objective of this study was to petermine the effectiveness of various Bt com hybrids relative 
to their non-Bt corn isolines in telll).S ofECB infestation, yield, and gross income adv.antages to 
growers. Two projects, utilizing the same methodology, were designed to separately evaluate 
univoltine and bivoltine ECB populations. 

Univoltine type ECB were identified in South Shore (northeast SD) while bivoltine ECB were 
found in Beresford (southeast SD). At each experimental site, Bt hybrids (including events from 
Monsanto, Garst/AgrEvo, Novartis, Mycogen, and Dekalb) were ·planted with correspo·nding 
non-Bt isolines in a randomized block design. Three treatments were employed: Bt corn (no 
treatment), non-Bt corn (no treatment), and non-Bt corn (treatment with Pounce insecticide). 
The corn was monitored for pest damage at the end of the season and the yield from each hybrid 
was determined. Gross income advantage was calculated from grain weight with deductions for 
excessive grain moisture. 

The results of the univoltine type ECB study showed that for all hybrids, stalk tunneling (i.e. 
ECB damage) was reduced in both Bt corn and Pounce-treated non-Bt corn compared with 
untreated non-Bt corn. In general Bt corn and Pounce treated non-Bt corn performed similarly in 
terms <?fpest protection and yield. All Bt com hybrids had greater yields than their non-Bt 
counteiparts, althqugh the yield diffe~ential was modest for Garst/ AgrEvo and Dekalb hybrids 
(these two hybrids also had the lowest gross income advantage). For bivoltine type ECB, pest 
pressure was extremely light for the frrst generation (June). Results from the second generation 
(August) generally showed reduced ECB infestation in Bt hybrids versus untreated Bt hybrids. 
However, the infestation differential was less for some hybrids (Mycogen, Novartis Event 176) 
known not to express season long high doses. The yield and income advantages for Bt com were 
less in the bivoltine experiment than in the univoltine test, possibly due to generally lower pest 
pressure that did not cross economic thresholds. 

(21) Survey ofNovartis Bt corn- 1998 (D. Parker; submitted by Novartis) 
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During 1998, Bt and non-Bt Novartis com lines were surveye-d to determine the number of 
insects (pest and beneficial) and pest damage present. The pests sampled included ECB, CEW, 
SWCB, and FA W. Event 176 (Maximizer) and Ciba 4631 (non-Bt com) were planted (four 
replicates each) on a farm in Mississippi. Observations (both visual and destructive stalk 
sampling) were made weekly to determine the number of pests and beneficial insects present. In 
addition, during silking, soil surrounding individual com plants was sampled for pupae. Flight 
traps were also employed (checked weekly) to monitor adults (CEW a_nd SWCB). 

During whorl stage development, the Event 176 com had significantly less (70-100 %) pest 
damage than the non-Bt com. CEW as the most prevalent pest during this period. However, 
during silking the numbers of CEW were not significantly different between the two hybrids, 
although larvae were more developed on the non-Bt com. SWCB were also observed in low 
numbers, with no significant difference in larvae present betwee·n the two hybrids early in the 
season and significantly less SWCB on Event 176 later in the season (July). There was no 
significant difference between the Jwo hybrids for ECB (few were found) or FA W during the 
season. For the total season, there was no significant difference between Event 176-and n~m-Bt 
com in terms of overall borer activity. 

(22) Injury by late-instar European corn borer (Lepidoptera: Crambidae) on Bacillus 
thuringienszs (Bt) transgenic corn (K. Walker,_ R. Hellmich, and L. Lewis; submitted by 
Monsanto and Dekalb and submitted to the Journal of Economic Entomology). 

Methods: Field com research was conducted during the summers of 1996 and 1997 near Iowa 
State University in Ames, lA to determine the amount of injury caused by late instar ECB. In 
1996, two fourth and-two fifth instar ECB were put on five different plants. Since fifth instars 
pupated before tunneling after the V8 stage, third instars were used for the remainder of 1996 and 
1997. Field com in the vegetative and reproductive stages were infested. Cry1Ab expressing 
plants sampled for larval tunneling and survival in 1996 were MON810, BT11, MON802, Event 
176, and a non-Bt control. In 1997 MON810, MON802, Event 176, Cry9C,.Cry1Ac, and a non
Bt cpntrol were _sampled. Guard rows were planted between tr~atment rows and around the 
perimeter of the plots. Three weeks after larval infestation, plants were inspected- for dead or 
alive ECB, feeding scars, and entrance holes. Plants with entrance holes were split to determine . . 

length of tunneling. ·Presence of natural enemies was also recorded. ECB life stages were 
assigned number~ (adult=5, pupa=4, 5th instar=3, 41

h instar=3, 3rd instar=2) to determine relative 
fitness of larval feeding. Numbers were averaged to determine fitness index. 

Results:· 
1996; 3rd instar results: ECB tunnels were significantly longer in the non-Bt control plants 
compared to each of the Bt event plants during each com developmental stage. No tunneling 
damage was found in any of the Bt com events during the V8 and Vl6 stages. Although 
differences among- the Bt hybrids tested were not significant during any of the com 
developmental stages, tunnels were found in Event 176, BTll, and MON802 during the R1 and 
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R3 stages and in the R5 stage in MON802. The non-Bt control hybrid showed the lowest 
percentage of tunnel injury at the VS and R5 developmental stages, whereas, the highest 
percentage of injury occurred at the Rl stage. The Bt treatments resulted in the highest level of 
injury at the R1, R5, or both com developmental stages. The non-Bt control hybrids 
demonstrated the highest Fitness Value for each com developmental stage when compared to 
ECB from the Bt treatments. The Bt hybrids did not demonstrate a Fitness Value significantly 
different from zero. 

1996; 41
h instar results: The non-Bt control plants resulted in significantly longer tunnels than 

the Bt hybrids during each com developmental stage. MON802, BT11, and MON810 had a low 
baseline level (below 0.65) of tunnel length. There was a low level of tunneling during the V8 
through R1 stages of Event 176 that increased (above 1.35) during the R3 and R5 stages. No 
significant differences in tunnel damage were found during the V8, Vl2, V16, and Rl 
developmental stages of the Bthybrids. The non-Bt control hybrids demonstrated the highest 
Fitness Value for each com develqpmental stage when compared to ECB from the Bt treatments. 
At the R5 stage, there was no significant difference in Fitness Value betWeen thei1ort~Bt control 
and Event 176. 

1997 field research: The threat of a high dose to ECB was determined by dividing the larval 
fitness index for each developmental stage for each Bt event by the same index for the rion-Bt 
control. If the Bt Cry protein has no effect on the insect the fitness ratio should be near 1.0; 
whereas, if the Bt has an effect, the fitness ratio should be near 0. Results from this study 
suggests the res.istance risk for Event 176 and DBT418 are high. Since ratios are 
approximately zero for events MON810, MON802, BT11, and CBH351, the fitness index does 
not include these events. Little larval survival occurred in events MON810, MON802, BTll, 
and CBH351 during all com developmental stages. These events provided protection under the 
definition of a high dose strategy. 

ECB survival is high during the V8 stage in Event 176. This may be because Bt is not expressed 
in the pith where 4th instars may have tunneled to. Results indicate that Event 176 com do not 
express a high dose ofBt during the R3 (usually occurs dl,lring the second ECB flight) to R6 
stages of com development. The fitness ratio for 4th instars is -0.8 and is> 1.0 for 3rd instars at 
the R4 and R5 stages. 

In both the vegetative and reproductive stages, tunneling in DBT418 was comparable to the non
Bt control for 3rd and 4th instars. The DBT418 larval fitness ratio at the V8 com developmental 
stage was 0.8. Larval survival in DBT418 remained high and decreased slowly until the R4 stage 
and 3ro instar survival rebounded at the R5 stage. DBT418 expressing Cry1Ac provided little to 
no protection against ECB tunneling. Cry1Ac may not be as effective as Cry1Ab and Cry9C in 
controlling ECB. 

Conclusions: Results from this study verified that late instar ECB larvae can ingest sublethal 
doses ofBt toxin and cause injury to Bt com. Events MON810, MON802, BTll, and CBH351 
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had high enough levels ofBt to effectively protect against late instar ECB. Bt levels in Event 
176 were only high enough to protect against late-instar ECB damage during the V8, Y12, and 
Y16 com developmental stages. Bt levels in DBT418 were not high enough to controllate-instar 
ECB. This study also demonstrated that Bt com is more susceptible to late-instar ECB during 
the reproductive stages of com development, especially after the milk stage (R3). 

During senescence, water and nutrients become less available, ECB larval mortality increases on 
all Bt hybrids as well as the non-Bt control. Refuge strategies could, therefore, be managed to 
account for the natural increase in mortality due to senescence as well as larvae that feed on Bt 
com and are less fit to survive plant senescence and overwintering. Larvae that feed on Bt com 
may also develop slower than larvae feeding on non-Bt com. If larvae are not developing at the 
same rate in Bt and non-Bt com, then random mating may not occur. 

· (23) Survival of feral corn earworm, Helicoverpa zea, larvae following artificial infestation of 
whorl stage Bt corn genotypes (J. Van :Duyn; submitted by Mycogen) . · . 

The objective of this research was to artificially infest wild-origin CEW larvae on Bt and non-Bt 
com hybrids in a greenhouse experiment. Bt hybrids tested included MON 810, BT11, 2410617 
Bt (Cry9C) and Event 176. Plants were infested with approximately 100 eggs and were scored 
after two weeks for plant damage and live larvae (which were also weighed and characterized). 

The results were complicated by significant ~ovement and cannibalism. In general, Bt hy~rids 
showed little larval survival compared with non-Bt com. . 

Interestingly, the Bt hybrid containing Cry9C appeared to have an effect on CEW. In the 
greenhouse, damage was reduced on Cry9C plants (with high larval movement) and surviving 
larvae were reduced in size and weight. Previously, it had been thought that Cry9C (and Cry9C 
hybrids) had no effect on CEW. The effects identified in this research were not clearly defined, 
however, this discovery may warrant further investigation or clarification. · 

(24) Large scale replicated field trial~ of representative commercial Bt and n_on-Bt corn hybrids 
to establish relative insect resistance, yield performance, and commercial value (J. VanDuyn; 
submitted by Mycogen) 

This research (conducted in 1997) is a continuation of work begun in 1996 (reviewed by BPPD: 
A. Reynolds memo toM. Mendelsohn, 7/1/98). The objective is to quantify pest damage to Bt 
com (Event 176,.MON 810, and BTll) by ECB, CEW, and southern com stalk borer (SCSB; 
Diatrea crambidoides). 

The tests were conducted at four sites in North Carolina, with 8-12 hybrids ofBt and non-Bt com 
planted at each site. Test plots were surveyed fo( pest damage including ear, shank, and stalk 
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InJUry. Yield was also determined. 

As was the case in 1996, low pest pressure influenced the results (there were also poor growing 
conditions for com). ECB damage (stalk, ear, and shank) was minimal in the MON 810 and 
BT1l, while Event 176 showed some suppression relative to non-Bt com (though the differences 
were not significant due to low pest pressure). In terms ofSCSB, both MON 810 and BTll 
hybrids had very low infestation, while infestation in Event 176 hybrids was comparable to non
Bt hybrids (again, low pest pressure complicated the analysis). As was the case for ECB and 
SCSB, CEW pest damage was lower on MON 810 and BTll relatiye to Event 176 and non-Bt 
com (CEW pest pressure was also very low). In some cases, CEW damage was greater on Event 
176 than on non-Bt com. Despite the low pest numbers, these results provide further indications · 
that Event 176 lacks a high dQse for ECB, CEW, and SCSB. 

(25) Small plot studies of Bt corn hybridsfor insect resistance and yield (J. VanDuyn; submitted 
by Mycogen) · 

The objective of this work was to evaluate several Bt hybrids (MON 810, BT11, Event 176) for 
insect control under field conditions. The study was timed (early and late plantings) so that the 
com hybrids were planted to be at an attractive stage during peak moth abundance of the target 
pests. However, the test was complicated by low pest pressures during the growing season 
(1997). 

With the early planted hybrids, ECB damage (tunneling) was lower in Bt hybrids than non-Bt 
hybrids, with both MON 810 and BTll hybrids demonstrating the greatest control. ECB ear 
damage was reduced in MON 810 and BT11 (but not Event 176) relative to non-Bt com. SCSB 
damage (tunneling) was less with MON81 0 and BT11 hybrids (but not Event 176) when 
compared with non-Bt com. CEW infesta!ion was very low, even in non-Bt com. 

With the late planted hybrids, SCSB control was similar to the early planted hybrids. Ear 
damage from ECB was greatly reduced with MON 810 and BTll, but not with Event 176 (no 
late season high dose). BT11 and some non-Bt com hybrids showed resistance to CEW. 

(26) Evaluations ofBt Corn Hybrids against Selected Corn Pests: 1998 (J. VanDuyn, W. 
Modlin, and A. Summerlin; submitted by AgrEvo, Monsanto, and Novartis) · 

There were three major objectives to the six studies conducted by VanDuyn's group. Objective 
1: To quantify survival and developmental parameters ofCEW on MON810, BT11, and 
CBH351 gene event com hybrids. Objective 2: To measure efficacy levels of commercial BT 
com hybrids versus ECB and SCSB and to determine yield differences between Bt and non-Bt 
near isolines. Objective 3: To determine leveh;ofselected mycotoxins from Bt and non-Bt near
isolines collected from the Mid-Atlantic coastal plain. Objectives 1 and 2 have a direct 
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relevance to insect resistance management and will be discussed below. Objective 3 is related to 
mycotoxin levels in Bt com and will not be addressed in this review. Four field tests were 
conducted to address all three objectives. A single greenhouse test was conducted to study com 
earworm survival in the whorl ofBt and non-Bt com hybrids. 

Field data indicate that is a 29% relative CEW survival on MONSl 0 (Pioneer 33V08) relative to 
its non-Bt near isoline and 36% relative CEW survival on BTll (NK7590Bt) relative to its near 
isoline. If all near isoline pairs within a field silked at the same time (true within a day or two), 
then a better comparison is of the overall production per 100 ears. These data would then 
indicate 10% relative com earworm survival on MONSl 0 (Pioneer 33V08) relative to Pioneer 
non-Bt and 34% survival on BTll (NK7590Bt) relative to NK.7590 non-Bt. Further 
examination of the data showing larval numbers through time to dete~ine which ofthese above 
two estimates of survival on Bt compared wilh non-Bt is the more reliable remains to be 
accomplished. 

·' 
Field data also showed that there ~ere no different between the Bt (CBH-351," Cry9C) and non-
Bt near isolines in any of the coni earworm life history parameters. These data give support that 
com hybrids containing the CBH351 gene would not affect resistance development in CEW. 

Based on the greenhouse. results, survival of neonate com earworm larvae on whorl stage plants 
was low on all com hybrids, indicatingthat whorl stage com is not a very satisfactory host; even 
in the absence ofBt. All Bt com (CBH351, Event 176, BT11, MON810, and Rogers sweet com 
BT11) showed significantly fewer larvae as compared with the non-Bt hybrids tested. Feeding 
on the oldest full leaf remaining on the plant, usually the second or third leaf, showed all Bt 
hybrids in a unique statistical category versus the non-Bt hybrids. The whorl feeding showed 
three statistical categories with the non-Bt hybrids>CBH-35l>BT11 and MON810 hybrids. Of 
the roughly 80 larvae placed on each plant, the non-Bt plants averaged about 1.5 larvae/plant by 
the third instar. 

IV. MODELING RESEARCH 

(27) Modeling the evolution of insect :esistance to corn and cotton plants expressing Bacillus 
thuringiensis endoto:xins (M. Caprio; submitted by Novartis) 

The major objective of this work was to model various resi~tance scenarios for CEW in areas 
where both Bt com and Bt cotton are grown. Previous modeling by the author has suggested that 
(in the absence of cross resistance), as much as 50% Bt com could be planted in cotton growing 
areas (i.e. Mid South). · 

The following three objectives were pursued as part of the modeling: 1) a prediction. of 
resistance evolution to Bt in com/cotton growing areas with Bt com refuges (untreated) ranging 
from 5-20% and the total proportion ofBt com acreage ranging from 5-l 00 %; 2) an estimate of 
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the effects of variable levels of cross resistance between sep·arate Bt toxins expressed in Bt com 
and Bt cotton; 3) a simulation ofBt expression in green tissue (i.e. whorl stage, one generation of 
selection) versus expression in green tissue and kernels (i.e. two generations of selection) and 
effects on refuge. A stochastic model was used to evaluate these conditions that accounted for 
CEW movement between crops throughout the season. Resistance was assumed to be 
monogenic (resistance to two toxins would result from two unlinked locii. 

Results from the first objective showed that movement (i.e. overwintering dispersal) is a critical 
variable in the development of resistance. Lower overwintering dispersal delayed the onset of 
resistance significantly longer than high dispersal. The rationale for this is that overwintering 
CEW with high dispersal (presumably arising from the previous years refuge) will have a greater 
chance to move into a transgenic field than CEW with little dispersal (which will likely remain in 
a source of refuge). Soybeans and other wild hosts were observed to be uneffective refuges, 
largely due to their short lifetimes period of attraction to CEW adults (the most effective refuges 
were constant over time). .. 

The results from the second objective (cross resistance) suggested that cross resistance has little 
impact on the time to resistance (i.e. there was little difference between simulations run with no 
cross resistance or complete cross resistance). However, the mere presence ofBt corn in Bt 
cotton growing areas decreased the time to resistance. The scenarios in which resistance was 
delayed the longest involved varying levels ofBt corn (0-60 %) planted with the lowest 
percentage ofBt cotton tested (20 %). In all cases, as the percentage of total com planted to Bt 
increased relative to a fixed amount ofBt cotton, the time to resistance decreased. 

The third objective was not completed during this study. 

(28) Helicoverpa zeal corn I cotton model research update (N. Storer, LW. VanDuyn, F. Gould, 
and G. Kennedy; submitted by Monsanto). 

Methods: Storer et al. developed a stochastic spatially-explicit model that examined CEW 
resistance in Bt com grown in cotton-growing regions. Default parameters of the model were 
established from field research condu~ted in North Carolina and Maryland (Homer & Dively), 
previously published information on CEW biology, and historical records of incidence. Certain 
biological traits and genetics of resistance were assumed. Resistance gene frequencies were 
determined after five and ten years and years to 50% resistant gene frequencies region wide for 
various Bt com/cotton percentages. Sensitivity analyses were conducted on most of the 
parameters for which 'we do not have reliable estimates, or which are inherently variable. 

Results & Conclusions: First generation CEW feed on wild hosts and whorl stage corn. Second 
generation CEW feed predominantly on corn ears. Third generation CEW move into cotton. 
Whorl stage corn expresses enough Bt to kill 100% of all susceptible moths; whereas, only 75% 
of subsequent generations are controlled. There is a six day developmental delay for susceptible 

-27-



larvae that survive Bt exposure as well as 30% reduction in size. Since resistance is assumed to 
be additive (h=0.5), heterozygotes suffer 32.5% mortality (except in whorl stage com) and a 
three day developmental delay. 

(29) Managing the risk of European corn borer resistance to transgenic corn: an assessment of 
refuge recommendations (T. Hurley; submitted by Monsanto) 

Methods: A model was developed to provide refuge recommendations for Bt com used to 
control ECB in central and western states. This model builds on Hurley, Babcock, and Hellmich 
(October 1997). Biotechnology and Pest Resistance: Af-1 Economic Assessment of Refuges. 
Although CrylAb, CrylAc, and Cry9C are the only events currently registered as Bt com, this 
study considers future events that may express multiple toxins. When two genes are being 
considered in a model, there are four gametes that can be passed from parent to offspring.· 

. Sixteen allelic combinations are pqssible but some are redundant resulting in nine distinct genetic 
combinations that may differ in tenns of their sur-Vival on Bt com and refuge. Field·tests were 
conducted in 1998 on varieties ofBt com that express two toxins. 

There are several objectives involved with this model. The first purpose of the refuge is to 
prolong efficacy ofBt com by preserving pest susceptibility over the length of the planning 
horizon. A second objective is the preservation of agricultural benefits of Bt com defined as 
expected net present value of agricultural production. This model suggests that refuge 
recommendations that favor the first objective oppose the second objective resulting in an 
important tradeoff. 

The Hardy-Weinberg principle was used to characterize resistance in Bt crops with a single gene. 
Since the Hardy-Weinberg principle assumes no selection pressure which is not the case with Bt 
com, Hurley et al. modified the model to include survival rates. The Hardy-Weinberg principle 
also assumes random mating; random mating may not be occurring in the field. Hurley, 
therefore, modified the principle to account for non-random mating. In addition, to narrow the 
focus of the model, events with full season control are concentrated on and those events with 
declining effectiveness for second generation ECB are not considered. This model also assumes 
no fitness costs associated with resist~ce and all susceptible homozygotes are killed. This 

· allows survival rates· to be normalized. 

Since adoption of each event is ullknown (proprietary information), this model assumed an entire 
region is planted to a single Bt com event with the exception of refuge. This is a conservative 
approach which should result in an upward bias with regard to refuge recommendations. A 
fifteen year planning horizon, as specified by the ILSI report, is also assumed. To consider the 
potential for multiple toxin events in the future, the results from a 15 year planning horizon were 
compared to a five year planning horizon. Another parameter considered in this model is that 
current populations are dependent on previous ones and that high adoption rates for Bt com 
could suppress the ECB population. Resistant allele frequencies and heterozygote survival rates 
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for both genes are independently considered in this model. 

Results: This· study dealt with four issues: 1) the value of reducing the risk of resistance; 2) the 
potential introduction of new multiple toxin plants; 3) producer compliance; and 4) the degree of 
non-random mating. 

Pest Susceptibility versus Agricultural Production: Larger refuges slow the potential for 
resistance to develop by increasing ECB pressure. 1his allows ECB to be controlled longer, 
therefore, increasing agricultural production. Refuges larger than 20% non-Bt provide negligible 
aid in decreasing the risk of resistance. IfECB resistance does occur, larger refuges would 
decrease agricultural production. A 13% refuge would maximize agricultural production when · 
ECB suppression occws (probability of resistance = 0.15); 11% refuge will suffice when the 
ECB population is completely random (probability of resistance = 0.20). Increasing refuge size 
to 21% decreases the probability of resistance to <1% but it also decreases agricultural 
production. Refuges smaller than .13% result in an increased chance of resistance and decreased 

. -
agricultural production. 

Multiple Independent Toxins: Independent and novel toxins provide resistant management 
benefits and decrease the necessary refuge size. If a shorter planning horizon is considered, 
smaller refuges are needed. If a longer planning horizon is considered, larger refuges are needed. 

Producer Compliance: The non-compliance modelindicated.that the value qfproduction is 
maximized with a 23% refuge recommendation that effectively results in approximately 8% 
refuge. Greater than 23% refuge will increase the likelihood of non-compliance, thus, increasing 
the probability of resistance. 

Non-Random Mating: An 18% refuge is needed ifthere is 20% non-random mating. This is 5% 
higher than with non-random mating. To reduce the probability of resistance below 1%, a 25% 
refuge with non-random mating is recommended; a 21% with random mating is recommended. 
Non-random mating shifts the refuge recommendation upward and reduces the value ofBt com 
by<3%. 

Conclusions: This is an incomplete s~bmission. The author refers to Figures but no figures were 
included. 

A consensus regarding recommended refuge size for Bt com has not been reached. The value of 
reducing the risk of resistance, the potential for introduction ofnew multiple toxin plants, 
producer compliance, and the degree of non-random mating have contributed to the failure to 
reach a consensus. This model suggests there must be a trade-offbetween the risk of resistance 
and the value of agricultural production. In addition, it should be considered that the use of 
multiple toxins will decrease the need for large refuges if these new plants are registered within 
the next ten years. 
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Grower compliance is dependant upon the cost, perceived legitimacy of the recommendation, 
and social norms. Grower non-compliance and non-random mating reduces the effectiveness of 
a refuge and may warrant larger refuge recommendations. If larger refuges increase non
compliance it could be counter productive. Refuge recommendations should be flexible as pest 
susceptibility declines and new information becomes available. Among other considerations, 
refuge size is dependent upon refuge recommendation, pest pressure, voluntary compliance rates, 
and Bt com adoption rates. When considering combinations with resistant alleles and as the 
effective size of a refuge declines, genetic combinations with susceptible alleles decreases and 
the potential for resistance increases. 

Random mating is assumed in the model. Random mating is important if the refuge is to work. 
If random mating is not occurring, a larger'refuge would be needed. Grower compliance and 
non-random mating should be considered ifl future research . 

.. 
(30) An economic evaluation of refuge for resistance management in Bt corn (T. Hurley, R. 
Hellmich, and B. Babcock; submitted by Monsanto) 

,_ 

Nothing reported in this document. The authors state that Bt and IRL\1 are important and they 
intend to use models to help determine appropriate refuge size. 

V. REFUGE OPTIMIZATION AND OTHER RESEARCH TO IMPROVE IRM 
STRATEGIES 

(31) 1998 ECB resistance management related field experiments (R. Hellmich; submitted by 
. AgrEvo, Monsanto, and Dekalb) 

I. Identify agronomically important plants that provide ECB refuge. 

Popcorn, millet, and oat were evaluated as suitable refuge. Two studies were conducted. 

A. High-density popcorn exp~riments 

High-density popcorn experiments were conducted in 1997 and 1998. The purpose ofthese 
experiments was to see whether "sacrificial" high-density popcorn could serve as a useful refuge 
to produce 20-30% susceptible European com borer in small areas. Practical issues regarding the 
use of a popcorn refuge still need to be addressed. · 

Results from both 1997 and 1998 indicate that high-density popcorn could produce a substantial 
number of European com borer in a relatively small area. "Sacrificial refuges" of 1% of the land 
area can be used to produce approximately the same number of European com borer that are 
produced in fielology, Iowa State University, Ames, lA 50011 
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B. lvfillet, oat and popcorn experiments 

Results from both 1997 and 1998 indicate that popcorn is by far a better agronomic refuge source 
than either oat or millet. The popcorn treatment produced significantly more ECB. ECB 
production in the oat/popcorn and millet/popcorn mixed plots was low. 

II Quantify ECB nature refuge within and near cornfields 

Baseline ECB refuge values from non-com hosts are not known anywhere in the U.S. The goal 
of this study is to quantify the baseline for first and second generation ECB refuge in Central 
Iowa. The 1998 survey results reported represent the third year of this study. Two studies were 
conducted. 

A. Investigating ECB dynamics with weeds inside and outside of cornfields · · 

Com plants were infested with ECB egg masses to determine ECB survival. Separate studies 
were conducted for first and second generation ECB infestations. Treatments were planted into 
two environments: oat/foxtail and com. There were six treatments per study: single annual 
smartweed, single cocklebur, dense smartweed, combination of smartweed, cocklebur, 
waterhemp, foxtail, dense. perennial smartweed, single common waterhemp. 

Studies with weeds and non-com agronomic plants suggest that ECB natural production from 
these plants is low and unreliable. Results from 1998 indicate that ECB production on plants 
inside the cornfield was significantly smaller than ECB production on plants outside of the 
cornfield. Outside the cornfield, ECB production was highest on annual smartweed, the most 
important weed host for ECB. During the first ECB flight, Common ragweed, giant ragweed, 
orchard grass, velvetleaf and yellow foxtail were infested with ECB egg masses. None of the 
plants produced high numbers ofECB. Results also suggest that ECB production inside of 
cornfields was small. These results are good from an insect resistance management perspective 
because low production of ECB in cornfields will decre~se the chances of older larvae moving 
from weeds to Bt com. In conclusion, producers should not rely on non-com plants as sources of 
refuge. 

B. Characterize larval movement between transgenic com and non-transgenic plants 

Emergence cages and traps were developed that allowed sampling of a large number of . 
overwintered plants (10 one m2 subsamples or 100 plants). 

Baseline ECB numbers were determined for common plants associated with cornfields for 1998. 
Results suggest that higher numbers of larvae will originate from non-Bt volunteer com than 
from any of the weeds commonly found in cornfields. There is a higher probability of finding 
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ECB in host plants that are close to com, e.g., cocklebur, foxtail, and soybean, and in annual 
smartweed away from corn. Results suggest that ECB dynamics with plants is complex and will 
vary annually. In conclusion, ECB natural refuge fluctuates drastically and generally will not be 
a reliable source for ECB production. Producers should be encouraged to keep their Bt 
cornfields as weed-free as possible, and seed-com companies should be encourages to keep off
type corn to a minimum. 

III Characterize larval movement between transgenic corn and non-transgenic plants 

Research previously conducted a Hellrnich's lab has shown that ECB larvae, particularly 4th and 
5th instars, readily move between non-transgenic plants and the Bt corn hybrids. A combination 
of declining Bt expression and higher tolerance ofBt toxins by late instars results in ECB 
damage and survival of larvae. These conditions could be problematic for the high dose/refuge 
strategy for management ECB resistance to Bt corn. This would occur if larvae moved from 
non-transgenic plants to transgenic,. plants and survived differentially. In 1998, five different 
experiments were conducted relate~ to ECB larval movement. 

A. Fourth-instar movement experiment from a central-release point 

Approximately 100 fourth-instar ECB were released in the middle of four different fields planted 
with YieldGard Bt corn (Pioneer 24R06). All plants within five feet of the release plant were 
evaluated for ECB damage (feeding scars and tunneling). 

Results indicate that ECB moves down the row in which ECB were released, but very little 
across rows perpendicular to where the ECB were released as shown by the distribution of mean 
feeding scars. 

B. Natura/larval movement across and down rows of corn 

Six 30 feet by 30 foot blocks ofYieldGard Bt corn (Pioneer 24R06) were surrounded with ten 
feet ofnon-Bt corn (Pioneer 3489). Selected perimeter plants from the Bt block (4 plants down 
the row, 3 rows from edge) were evaluated for ECB damage (feeding scars and tunneling). 

Results suggest that about 95% late ECB instars niove within five feet. These data provide 
parameters for estimating the number of encounters late-instar ECB will have with YieldGard 
(MON810) Bt corn in various planting scenarios: blocks, strips, seed mixes, etc. For example, 
placing the refuge within the field, such as four rows ofBt and two rows ofnon-Bt, provides 
many more ECB per acre than blocks ofnon-Bt either adjacent or separate from the Bt plots. As 
long as ECB larvae stay within the same row, this appears to be an effective planting regime. 
This work is in progress. 

C. High-pressitre late-instar movement experiment 
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Five Bt corn events (176, MON810, BTll, DBT418, and CBH351) paired with their near 
isolines were planted in a randomized complete block design. When the corn is approximately 
R2, popcorn previously infested with ECB neonates was cut and put around the middle rows. 
Larvae were approximately at the 4th instar stage of development. Approximately four weeks 
later the corn was inspected for ECB larvae. Plant damage was measured and all larvae (up to 5 
per plot) were collected and weighed. 

Tunning damage indicate that MON810 (97% reduction), BTll (90% reduction), and CBH351 
(94% reduction) have excellent control against older ECB larvae since these hybrids expressing 
these events reduced ECB damage by 90% or more. However, Events DBT418 showed only a 
62% and ~vent 176 showed a 54% reduction in tunneling damage. These two events do not 
provide go~d control against older ECB larvae. 

D. Alternating row experiment to assess event tolerance to late-instar damage 

~ 

Five Bt corn event (176/Max454, ¥0N810/Pioneer 34R06, BT11/NK7070Bt, 
DBT418/DK580BT, and CBH351/Garst 8600Bt) and a non-transgenic control (B73xMo17) 
were planted in nine randomized complete blocks. Each plot had 3 Bt and 2 non-Bt corn hybrids 
planted in alternating rows (e.g., B N B N B) with 3-4 Bt com border rows. Length of plots was 
1 0' with 4' alleys. At harvest, plant damage was measured and all larvae (up to 5 per plot) were 
collected and weighed. 

Feeding damage (late-instar feeding scars) and tunneling damage results indicated that most of 
the plant damage is due to older larvae. These data suggest that MON810, BT11, and CBH351 
have excellent control against late instars and DBT418 and 176 do not. Events 176 and 
DBT418 had statistically less feeding scars and tunneling damage than did the non-transgenic 
control. However, Events 176 and DBT418 had about 60% less tunneling damage while 
Events MON81 0, BT11, and CBH351 had greater than 90% less tunneling damage. Events 176 
and DBT418 had about 50% less feeding scars while Events MON810, BT11, and CBH351 had 
greater than 75% less feeding scars. 

- E. Field movement of ECB larvae between Bt com hybrids and non-transgenic plants 

In this eXperiment, weeds and simulated volunteer or off-type com (Pioneer 3489) were grown 
between the rows of two Bt hybrids (Pioneer 34R06:MON81 0 and "Maximizer"454: 176) and a 
non-Bt control (Pioneer 3489). There were 13 blocks. Com was planted May 6. ·The treatments 
are shown below. 

WeedNolunteer Corn Type 

Pioneer 3489 Pioneer 3489 
. 

Annual Smartweed Pioneer 34R06 
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Annual Smartweed dense Pioneer 34R06 

None Pioneer 34R06 

Waterhemp Pioneer 34R06 

German Foxtail Pioneer 34R06 

Pioneer 3489 Pioneer 34R06 

Pioneer 3489 "Max"454 

. . 
Data show that the highest ~umber of feeding scars and highest amount of ECB damage was 
observed with the non-Bt control hybrid followed by Even 176. Larvae, either from the 
volunteer plant or, iri the case of Event 176, larvae from the ear moved to the stalk.· All 
·treatments with the MON810 treatments had relatively low amounts ofECB injury, althoughthe 
highest number of feeding scars within the MON810 treatments were found in the non-Bt com 
volunteer treatment These results suggest that volunteer com may be· more problematic than 
weeds in terms of producing late-instar larvae that move among plants. Among the weed 
treatments, the foxtail treatment had the highest number of feeding scars followed by the 
smartweed treatments. However, there were no significant differences among the weed 
treatments. 

(32) Influencing European corn borer (Lepidoptera: Crambidae) aggregation sites in small 
grain crops (R. Hellmich, R. Pingel, and W. Hansen, 1998. Population Ecology. 27(2): 253-259; 
submitted by Monsanto and Dekalb ). 

Methods: This field study was conducted in 1995 to determine whether small-grain crops could 
be managed to influence European com borer ( Ostrinia nubilalis, ECB) aggregation behavior. 
Sections of ten commercial spring-planted oat fields bordered by brome grass in Story and Boone 
counties in Iowa were classified according to plant density (high-density or standard oat plots). 
Plots were selected according to proximity to com ( <1 00 m), patch size (> 100 m), canopy 
(>45%), and height (50-120 em). High density oats had >75% canopy and standard oats had 45-
75% canopy. Two to three subsamples of each of standard oat, dense oat, and brome were made 
at each of the ten locations. Sampling dates corresponded to first generation ECB flights (late 
boot to early flowering stage oats) and adults were counted as they were flushed out ofplants. 

Eighty-four plots of barley and barley interplanted with six types of legumes were planted beside 
a com field near Iowa State University. Legumes evaluates were: alfalfa, crimson clover; 
berseem, black medic, lespedeza, and sweet clover. Sweet clover was not analyzed because 
plants were defoliated by the sweetclover weevil. ECB adults were flushed Ojlt and counted over 
7.6 m2 o{ vegetation during sampling and plant he;.ight and percent canopy were recorded. 
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Oat and legume interplantings were also evaluated near Iowa State University on two farms, each 
with 24 plots, next to a corn field. Test plots consisted of oats, double planted oats, oafs 
interplanted with alfalfa, and oats interplanted with crimson clover. Adults were flushed out and 
counted over 10 m2 of vegetation during sampling and barley height, legume height, and percent 
canopy were recorded. 

Results: The number of adult moths collected from dense oat plantings (21.9 ±3.9) was not 
significantly different from the number collected from brome (15.6±1.5); whereas, standard oat 
plots resulted in significantly less adult moths (2.5±0.6). 

The number ofECB from barley interplanted with alfalfa (4.75±0.90) or crimson clover (3.92 
±0.98) were significantly more than barley (1.50±0.48) alone. The number ofECB from barley 
interplanted with berseem clover (2.92±0.44), black medic(1.83±0.65), and lespedeza 
(1.42±0.52) were not significantly different than barley alone. The number ofECB increased as 
percent canopy increased in all plapts tested except lespedeza. After adjustment for plant 
canopy, the alfalfa/barley treatment was significantly higher than all other treatments~ 

Combined samples showed more EC:S were collected from double-planted oat than oat 
interplanted with crimson clover, oat interplanted with alfalfa, or single-planted oat. Single 
planted oat had less ECB than oat and alfalfa and significantly less than oat and crimson clover. 

Conclusions: Refuges play a critical role in insect resistance management in Bt crops. Cropping 
. methods (e.g. border crops) may be utilized to influence where ECB adults aggregate. This study 

investigates the potential of non-com crops and aggregation sites as refuges. Crops that 
producers could easily incorporate into a management scheme were looked at. In 1996, more 
ECB adults were found in the double-planted oat than any other treatment. Alfalfa attracted 
moths in 1995 for reasons other than canopy. Increasing canopy percentages and plant densities 
also aided in attracting high numbers ofECB in 1995. This study also showed that timing 
canopy closure of a small-grain crop with peak ECB flight wold maximize ECB aggregation and 
would help increase the efficiency of any control procedures. Hellmich et al. concluded that 
"[a]ggregation sites could be placed strategically to encourage rare resistant moths to mate with 
susceptible moths. Understanding basic Ostrinia nubilalis mating biology (e.g. distances males 
and females fly b~fore and after mati:r:tg) is necessary before recommendations can be made." 

(33) Planting date adjustments of Bt and non-Bt corn and its effects on European corn borer and 
natural enemy population dynamics (C. Pilcher, M. Rice, and J. Obrycki; submitted by Novartis) 

The rationale of this study was to investigate the effects of different corn (Bt and non-Bt) 
planting dates on ECB and ECB natural enemy population dynamics. Historically, ECB has 
been managed by manipulating planting dates to avoid peak ECB adult occurrence (adults are 
known to prefer certain stages of corn development for oviposition). Typically, early planting 
corn is more attractive to first generation ECB (overwintering) and later planted corn is more 
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heavily infested by second generation ECB. Based on this fact, one refuge deployment strategy 
has been to time plantings ofBt com to coincide with peak moth flights and to time non-Bt com 
for periods of lower ECB activity. 

The project was conducted over three years ( 1996-98) at four locations in Iowa. Two Bt com 
events were tested (Event 176 and BT11) along with their corresponding non-Bt isogenic 
hybrids. Three separate planting periods (April 20-30, May 1-10, and May 11-20) were tested in 
which both Bt and non-Bt com were planted at the same time in a split plot design. The 
following data were collected from the test plots: 1) coq~ growth stage (recorded weekly during 
ECB flight periods; 2) egg mass counts (recorded weekly during both ECB generations); 3) leaf 
damage (recorded during first ECB generation using Guthrie scale); 4) stalk tunneling (first 
generation) and ear shank damage (second generation); 5) natural enemy abundance (recorded 
during both ECB generations using yellow sticky traps; 6) grain yield data (i.e. weight, grain 
moisture, stand counts). 

The authors noted a number of significant results from this work. ECB did not differentiate 
between Bt and non-Bt com planted at the same time in terms of preference for oviposition. As 
was expected, however, first generation ECB generally preferred earlier com planting for 
oviposition than the later planting dates (the converse was true for the second generation). 
However, it was noted that climatic conditions (severity o"rthe previous winter, planting 
conditions, etc.) played a role in some of the specific observations. Predictably, leaf damage was 
significant only in non-Bt com. In non-Bt com, com from the middle planting date (May 1-10) 
had greater damage than com from the other planting dates. Event 176 provided 72 to 82% 
control (over non-Bt corn) of stalk boring ECB (fust generation) and no significant difference 
between Event 176 and non-Bt corn in terms of the number of surviving larvae noted in ear tips 
(second generation ECB). On the other hand, BT11 had almost no stalk damage and 
significantly fewer ear tip larvae than non-Bt corn. This is not surprising since Event 176 is 
known not to have a season-long high dose for ECB. Natural enemy data were variable among 
the different planting dates. One parasitoid, Macrocentrus grandii, was observed in fewer 
numbers in Bt corn, probably due to its .specialized nature (it needs ECB larvae) and the lack of 
ECB in Bt corn. 

Taken together, the authors note that ~universal recommendation for the manipulation of 
planting dates for Bf corn cannot be established. Variable climatic and seasonal factors and 
geographic differences preclude such recommendations. However, such decisions may be· 
possible at a local level to maximize the advantages ofBt corn. 

(34) Corn borer survival in sprayed irrigation pivots and pivot corners (T. Degoyer; submitted 
by Monsanto) 

Methods: This is an incomplete submission. Materials and Methods were not submitted. 
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This study was conducted to gather information to support and IR1\1 refuge strategy utilizing 
pivot irrigation. This was done by measuring ECB survival in irrigation pivot comers and 
evaluating ECB survival in irrigation pivots that were treated with insecticides. 

Results: 
Comparison of fall and spring ECB surveys in Nebraska during 1997 and 1998 

Field Fall Survey Spring Survey Overwinter 
(larva/plant) (larvae/plant) Survival ofECB (%) 

Unsprayed 2.03 0.23 11.5 

Sprayed 0.61 0.07 11.3 -

A high number of 2"d generation ECB survived in the unsprayed pivot comers. Twenty three 
ECB larvae/1 00 plants successfully overwintered. There were 5500 larvae/acre in a 24.5K plant 
population. There were also a larg~ number ofECB able to survive insecticide treatments and 
overwinter in pivot circles. Seven ECB larvae/1 00 plants survived spraying and successfully 
overwintered. There were 1800 larvae/acre in a 25.9K plant population. 

Conclusions: There were advantages and disadvantages found to using pivot comers as refuges. 
Advantage·s included: 1) refuge is located close to the Bt com field; 2) the highest production 
areas, located within the pivot, are protected from ECB; 3) pivot comers are not treated when 
chemigation is used to treat ECB; and 4) when all corners are planted to Bt there is a 20-25% 
refuge. Disadvantages found were: 1) this is a more difficult planting pattern for growers; 2) 
the pivot comers may not be profitable in an extremely dry year; and 3) the comers may not 
survive the entire growing season in some areas. 

(35) 1998 European com borer indicator tests (P. Bystrak and B. Lang; submitted by Mycogen) 

The objective of this research was to provide a quantative measure ofECB pest pressure in com 
growing regions. The current measuring system is subjective (i.e. high, medium, or low) and is 
not predictive eno~gh of real world impacts (i.e. damage estimates). 

. . 

To accomplish the goal, the authors created an experiment to estimate yield loss based on ECB 
infestation. This was done by correlating sheath collar damage with yield loss· in non-Bt com 
hybrids. The correlation was weak (r=.25), although the authors have indicated they are 
attempting to moqifY the determination of sheath collar damage to achieve a better regression. 
At present, the authors quantified "low" pest pressure as <5 % estimated yield loss, "medium" 
pressure as 5-l 0 % estimated loss, and "high" pressure as > 10 % estimated loss. It was indicated 
that more data will be needed to optimize the system, perhaps several growing seasons. 
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(36) Impact of Bt crop protection technology on management of European corn borer in 
Delaware (C. Mason, J. Whalen, C. Keil, and R. Uniatowski; submitted by AgrEvo, Monsanto, 
Novartis) · 

These researchers conducted investigations on the impact of Bt on Eur-opean com borer were 
focused on alternate host refuges, selection of a colony for Cry1 Ab resistance, survival of a 
resistant colony on transgenic lines of com, and association between behavioral and toxic effects 
ofBt on field populations. 

A Wheat and Sorghum as alternate host refuges. Wheat during first generation and sorghum 
during second generation were evaluated for potential as alternate host refuges. Few moths and 
no larvae were found in wheat samples in 1997 and 1998. The researchers conclude that wheat is 
not a suitable alternate refuge for first generation ECB. In sorghum, at whorl stage, ECB 
infestation levels ranged from 7.5% to 16.5% .. At the end of the season in ~orghum, a production 
·of 50%-100% as many ECB per m,eter square were measured as compared to the areas where 
sorghum is traditionally grown. Tpe researchers conclude, that under certain circumstances, 
sorghum could represent 40% of combined Bt com and sorghum acreage on a farln in the Mid
Atlantic states under non-control conditions. 

B. Level of resistance in ECB colony selected on CrvlAb. After three years under a consistent 
regime of selection to Cryl Ab incorporated in diet, the ECB laboratory colony (developed by 
Mason et.al). has reached a resistance level of 25x after 25 generations of selection. 

C. Greenhouse experiments involving ECB resistant colony. Greenhouse evaluation of four 
Monsanto transgenic com lines (MON810, 849, 850, and 851) showed little or no feeding by 
neonate ECB larvae. Tunneling in all the transgenic com lines was superficial. When 3rd instars 
were placed on the transgenic plants, survival was reduced in all lines, except for MON810. 
However, when 4th and 5th instars were placed on the transgenic plants, approximately 40% of 
the larvae remained alive after allowing for sufficient time for completion of development. 
Tunneling damage caused by 4th or 5th instars was minor and did not exceed the length of the 
larvae. In an experiment comparing leaf disks from plants grown in the greenhouse versus 
.outside showed that 3rd and 4th instar feeding response was not different between the two 
treatments. The authors conclude th~t these results indicate that expression is unaltered in 
transgenic plants grown in the greenhouse versus the outside. 

D. Behavior and toxic effects ofBt on field populations. Studies to determine if there is a 
relationship between behavioral and physiological response of neonate ECB to plant derived Bt 
tissue incorporated into artificial European com borer diet are underway. Isoline female families 
are being colonized from field populp.tions for future analysis of variation among these two 
characters. A diet mix containing non-Bt plant material has been developed which seems to 
perform slightly better than artificial diet. No other data are available. 
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(37) 1998- AgrEvo USA Protocol and Report -c Champaign, "Illinois and Wayne, Nebraska 
Refuge Sites (in-house research; submitted by AgrEvo) 

AgrEvo has initiated a five year study (1st year was 1997) to address the following five 
objectives. The focus of all five objectives is the effect of different refuge strategies on non
target predatory beneficial insects (a previous small plot study was conducted in 1996 (MRID 
44258115)). The results, thus far, indicate that refuges do maintain beneficial insect populations 
and that 20-30% refuge proposed by NC-205 is supported. 

1) Determine if any differences between the various planting regime treatments are having an 
effect upon certain beneficial insects that are either predators or parasitoids of ECB in its various 
life stages of development. 

2) Determine the influence of refuge planting regime treatment up·on the probable movement 
and/or distribution of ECB, infestqtion levels and subsequently the impact of such planting 
regimes upon beneficial insects in .. !he absence of alternate host plants. 

3) Observe the impact of continuously planted com monoculture upon the susceptibility ofECB 
to Cry9C with special emphasis on baseline susceptibility. 

4) Determine the sampling method that best measures how prolific refuge areas are at providing a 
reserve of susceptible ECB as well as producing abundant numbers ofbeneficials. 

5) Determine the impact of various planting regimes upon yield. 

The experiment was set up. as a worse _case scenario, a continuous non-till com field bordered by 
cleanly tilled alleyways with no alternative hosts for ECB to act as suitable alternate host. The 
following planting regime treatments will be employed: 100% Bt; 95% Bt and 5% Non-Bt; 80% 

·Bt and 20% Non-Bt; and 100% non-Bt.. All Bt areas were planted with CBH-351 +hybrids · 
(Cry9C) . All plots were 40 rows wide by 250 feet per treatment replicate. There three replicates 
in which the four planting regime treatrllents were plants. The 1998 trial was conducted as a 
randomized complete block design which was replicated three times. A replicate block measured 
approximately 540 feet wide by 270 feet long in an east-west direction. 

• • 0 

No differences were observed in either the numbers ·or types of beneficial insects in the 
transgenic Bt and non-transgenic plots in 1998 (same result as observed for 1997- MRID 
44679801, Annex 1 and 2; 1998- Annex 4 and 5). Among the various proportionally trapped 
treatments on any given trapping date, there were fewer densities ofbeneficials that were 
significantly less than the highest observed beneficial density' in the 80% Bt and 20% non,-Bt 
than the 95% Bt and 5% non-Bt treatments. Among the 50150 split trapped treatments on any 
given trapping date, there were equivalent numbers ofbeneficials among the 95/5 and 80/20 
treatmc;:nts whose densities were significantly less than the highest significant beneficial density. 
These results support a 20-30% refuge requirement as per the NC-205 recommendations. In 
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addition, the researchers note that a "single insecticide application could disrupt this 
'unappreciated' line of defense for thwarting resistance to ECB to transgenic Bt corn and actually 
do more harm in allowing that resistant ECB individual to reproduce." 

VI. BT SWEET CORN RESEARCH 

(38) Studies of Bt protein-expressing sweet corn: assessment and management of non-target 
pests, characterization of blemished kernel problem, comparative performance of different 
hybrids, survivorship of target pests after harvest (G. Dively and J. Linduska; submitted by 
Novartis) 

The objective of this work was to further the research and knowledge base regarding Bt sweet 
corn (Attribute hybrids). Sweet corn differs from field corn in terms of tolerable dam.age (fresh 
market com eats must be virtually)njury-free} and amounts of insecticides used to control target 
pests. In the mid-Atlantic region (\vhere this work was conducted), CEW, ECB, and FA W (in 
that order) are the primary pests. 

Four separate studies were conducted: 1) an assessment of the insecticide treatments needed to 
control surviving Lepidopteran (mainly the less susceptible FA W) and secondary pests (dusky 
sap beetle) in Bt sweet com; 2) an assessment of ear damage caused by target and non-target 
pests~ Bt sweet com (including the "blemished kernel" damage); 3) a comparison of the 
efficacy of different Attribute hybrids; 4) an assessment of Lepidopteran pest survival after Bt 
sweet com harvest. All studies were conducted in Bt sweet com plots grown in MD. 

In the first study, due to low pest pressure, there were not enough surviving Lepidopterans (< 2% 
infestation) to warrant insecticide treatment. Given the lack of caterpillar pests, the dusky sap 
beetle became the primary pest, requiring insecticide treatment for control. In the second study, 
damage caused by ECB, CEW, FA W, and dusky sap beetles was characterized and quantified. 
Bt sweet com ~;u.s showed some minor damage from CEW and FA W (no ECB damage) and 
more extensive sap beetle damage .. Blemished kernels damage was also observed in Bt sweet 
com, although it was not attributed to Lepidopterans or (most likely) sap·beetles. The cause lias 
not yet been determined, although it may be insect-related since insecticide-treated fields did not 
have .the problem. Ih the third study, ·it was observed that two Attribute hybrids had different 
levels of efficacy (the "Bonus" hybrid was more efficacious than the "Prime Plus" hybrid in 
.terms ofECB, CEW, and FAW damagej.···1rus could be the result of different levels of toxin 
expression, although both hybrids were still very effective against ECB. In the fourth study, it 
was noted that crop d~struct techniques (rotary mowing· followed by discing) significantly 
reduced ECB post-harvest emergence. 
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If a registrant has a potential distributor who does not. have· a company number assig·ned, sheihe should have the 
distributor apply, on letterhead stationary, to the Registration Division to have!! number assigned prior to submitting 
this form :to the agency. · · · 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed ·form must have 
the conc.urrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product 
9 524-489 s Distributor Company Number 

<t ·7 2. &o2-
Note: Do not submit distributor product labels 

Name of Registered Product (bssic product nstTHJ scceptsd by EPA} 

YieldGard 

Distributor Product Name 
Silver Lane Hybrids Containing YieldGard 

Naine and Address of Distributor (Typs; include ZIP code} 

1. 
2. 

;,. 

4. 
5. 

6. 

7. 

· Silver.tane Hybrids, Inc. 
417 W. Divis~ion Street 

· -~~mington, .IN 47977 

Read AII.Conditioils Bilfore Signing 

The distributor product must have the same composition ~s the basic product.- . . 
The distributor product must be manufactured a'nd packaged by the same person who mariufacttires and packages 

·. the registered basic .product. . . . 
The labeling for the ·distributor product must bear the same claims· as .the basic product, provided, however, that 
specific claims may be deleted if by doing so, no other changes to the label are necessary. 
The product m~st remain in the manufacturer's unbroken container. . . 
The label must bear the EPA registration number of th~ basic product, followed-by a hypen_and th~ distributor's 
company number. . . . . 
Distribute~ product labels ·must bear the name and address of the distributor qualified by-s~ch ~erms.as •packed 
for .•• , •distributed by ... •; or sold by ... ~ • to show that the name is not that of the· manufacturer. . 
All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 
registrant to see that all distributor la.beling is kept in compliance with requirements place~ on the ~asic product. 

. ' 

Distributor 

We intend to msrket our product under the Distributor Product NstTHJ specifisd sbove, subject to_ the conditions specified on this Notice~·. ~. . . 

Signa{':e an~ :_itle()of Dis~~'jl~or_ ~ Date 1') 

---AI-<//I-n1/~~_,_~L....._~...t.J/C~AA.L.~A~L-..!....f'l!:d /2~,e::..l..f...:.....· _:.___~-- 8/1 k,/&o, 
~--~/~~v-+n~----~1 __ .,_.,~--------------------------------------------------~-----------------~ I v 1 

Registrant 

I agrfHI thst the distributor nsmed above may distribute and sell the Distributor Product specified sbove, subject to the conCi•hf's specifisd on 
this Notice. 

.: ~ . ;-

Signature and Title of R~gis1 nt • Compliance Specialist 
., ./_ ./ .· 0. - --., , 

Date 

~~ 
FPA ~""" Rl:\7n.c:; tA.,, ?.Q?\ o.,-,;,..., .... • ,.,:.: .... - ............. -a.. ...... 1 ....... c. .... ~ . --· 
. . .. :. . . . ': ~ . . 



·paperwork Reduction Act Notice 

The annual respondent burden for the Notice·. of Supplemental Distributi~n of a Registered 
Pesticiqe Product i.s estimated to _average 15 ml_n.utes per response, including .time for.. . . 
reviewing the jnstructions, searching existing· data sources, gathering and maintaining the 
data needed, and completing_.and· reviewing the information. Sen_d comments re_garding this 
burden, to chief, Information· Policy Branch, PM -223, .U.S. Environmental. Protection Agnecy, 
401 M Street,· S.W., Washington, DC · 20460; and ·to Paperwork Reduction Project (OMB· No~ 
2070-0044), .Office of Management and-Budget, Washin.gton, DC· 20503, Marked ~Attention 
Desk Officer for EPA." · 
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Ploas1> Road All Instructions Before Completing this Form (Form must b6 typed) Form Approved. OMB No. 2070~. Approv81 Explree 1.31 _95 

Unitod.Statos Environmental Protection Agency "'· u c.Q'-, O 
Offioe of Peaticlde Progrems IH7505C) -- \ o o ' 

. .. 401 M.StreetSW . 

. Washington, DC 20460 &EPA 
Notic~ .of ·sopplenierital Distribu~on of a· Registered Pestici~e Product 

(nstructions · 

After a registrant has obtained final registration for the basic product, th'e registrant may then suppiementally · 
distribute his/her·product. One form must be submitted for each distributor product and must be signed by the · · 
distributor _involved. ·The basic;: registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have· a company number assigned, shelhe should have the 
distributor apply, .on letterhead stationary, to the Registration Division to have~ number assigned prior to submitting 
this form ·to the agency. - . · . · - · · · · · 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the conc.urrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product 

9 524-489 5 
Distributor Company Number 

l .S~9~s-
Note: Do not submit distributor product labels 

Distributor Product Name Name t;~f Registered Product (basic product name scceptfK/ by EPAJ 

YieldGard 
P9rter Hybrids .Containing. YieldGard 

Name end Address of Distributor (Type; include ZIP code) 

Porter Hybrids, INc. 
1683 s·.·R. 134 North 
Wilm~ngton, .OR 45177 

Read AII.Conditions Bilfors Signing 

1. The distribUtor product must have the same composition. as the basic product.- . . 
2. The distributor product must be rriarlUfactured and packaged by the same person who mariufacttires and packages 

. the registered basic.product. . . . 
oJ, . The labeling for the distributor product must bear the same claims· as .the basic product, provided, however, that 

specific claims ~ay be deleted if_ by doing so, no other changes to the label are necessary. 
4. The product must remain in the manufacturer's unbroken container. ·· 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. · · · · 
6. Distributor product labels must bear the name and address of the distributor qualified by-s\Jch terms .as •packed 

for ... , •distribUted by •.. •; or sold by .. ·. • to show that the name is not that of the· manufacturer. · · _ . 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor la.beling is kept in compliance with requirements place~ on the ~~;;ic;: product. 

Distributor 

We intend to market our product under the Distributor Product Name sp9Cified ebov11, subjeet to_ th11 conditions sP«ified on this Noticil. 

Date 

8//6-ki:J 
.,. " / /_ . -....::. -----:-1 

I 

Registrant 

I egrBB that the distributor named above msy distribute and sell the Distributor Product sp9Cified above, subj9Ct to the con~N,f.'s sp9Cified on 

th~is Notice. and Title ofLe istrant C li S i li t \ \ (\ Date~<:::. 
, amp ance pee a s ~ ~ 

, ---., ~ ~/;\..,.-' ?:t~.2L72d 

FPA Fn.,... R._7n • ._ tR • ., _?-Q?.\ o •• ,,;,.,, •• .,~;.:,.._ ........... _ .............. ... 
. ··:·,...."! .•.• 
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Paperwork. Reduction Act Notice 

The annual respondent burden for the Notice·. of Supplemental D-istribution of a R~gister~d 
Pestici~e Product i.s estimated to .~verage 15 inl_n.utes per response, includhig .. time· for. · .. 
reviewing the jnstructions, searching existing data sources, gathering and maintaining the 
data needed, and completing_.and· reviewing ~he information. Sen_d comments re_garding this 
burden, to chief, Information· Policy Brarich, PM-223, .U.S. Enyironmentai.Protection Agnecy, 
401 M Street,· s·.w., Washington, DC · 20460; and ·to Paperwork Reduction Project (OMB· No~ 
2070-0044), .Office of Management and-Bu~get, Washin.gton, DC· 20503, Marked ~Attention 
Desk Officer. for EPA." . · 
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Please Read All Instructions Before Completing this Form (Form must ba typtKi) Form Approved. OMB No. 2070-0044 Approve! Expires 1-31-9~ 

United States Environmental Protection Agency 
Office of Pesticide Programs (H7505C) 

401 M Street SW 
Washington, DC 20460 &EPA 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have ~ number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product Distributor Company Number 

9 524-489- 5 ~ 18182 

Note: Do not submit distributor product labels 

Name of Registered Product (basic product name accepttKi by EPA} Distributor Product Name 

YieldGard \<u-::.~mcu..L\ Se e..ds 
Nama and Address of Distributor (Type; include ZIP code} 

Kussmaul Seed Company 
9020. Highway 18· · 
Mt. Hope, WI 53816 

Read All Conditions Before Signing 

1 . The ·distributor product must have the same composition as the basic product. 
2. The distributor product must be manufactured and packaged by the same person who manufactures a~d packages 

the registered basic product. 
3. The labeling for the distributor product must bear the same claims as .the basic product, provided, however, that 

specific claims may be d~;!leted if by doing so, no other changes to the label are necessary. 
4. The product must remain in the nia~ufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. 
6. Distributor product labels must .bear the name and address of the distributor qualified by such terms as "packed 

for ... ,"distributed by ... "; or sold by ... " to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility o! the basic 

registrant to see that all distributor labeling is kept in compliance with requirements .. rl~cf!d on tbeufiiisic product. 
~ ... 

~------------------------------------------------------~-----------,----------~ 
; :. L Distributor •: 

We in~en:. to arket.ou?'tJro~uc.t under the Distributor Product Name specifitKi above, subject to the conditio::~~ i~ecifi~: ?.n ;'!!:_~Notice. 
S1gnat11rA A~f 01stnbutor · ··. ·!)ate · · c 

Registrant ·.· ... ·. ·. 

I agree that the distributor named above may distribute and sell the Distributor Product specified above, subject to the conditions specified on 

this Notice. -. . · -~~ 

S;goo~;u, of RogOto~• ~ 
L XJ ~ Regulatory Affairs Manager 

/ / 

Date 

I }._dt&~ 
EPA Form 8570-5 ~· 2-921 Previous editions are obsolete. 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Re-gistered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 

.. 
v.,; .... · '- ~ 

... -> 



Please Read Alllnstructions Before Completing this Form (Form must be typed} Form Approved. OMB No. 2070-0044. Approval Expires 1·31-9~ 

United States Environmental Protection Agency 
Office of Pesticide Programs (H7505C) 

401 M Street SW 
Washington, DC 20460 &EPA 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have ~ number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product Distributor Company Number 

~ 524--489 5 ~ 73000 

Note: Do not submit distributor product labels 

Name of Registered Product (basic product name accepted by EPA} Distributor Product Name 

YieldGard Four Stai.Seed North,Inc. 
Naine and Address of Distributor (Type; include ZIP code} 

Four Star Seed North, Inc. 
45938 Highway 38 . 
HHmesltT-~D--5l035 

Humboldt, SD 57035 

Read All Conditions Before Signing 

1 . The distributor product must have the same composition as the basic product. 
2: The distributor product must be manufactured and packaged by the same person who manufactures and packages 

the registered basic product. 
3. The labeling for the distributor product must bear the same claims as .the basic product, provided, however, that 

specific claims may be deleted if by doing so, no other changes to the label are necessary. 
4. The product must remain in the man-ufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. 
6. Distributor product labels must bear the name and address of the distributor qualified by such terms as "packed 

for ... ,"distributed by._ .. "; or sold by ... " to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibi!ity of. the basic 

registrant to see that all distributor labeling is kept in compliance with requirements·j::IJcod on the'basic product. . ·. .. ·. 

Distributor 

We intend to market our product under the Distributor Product Name specified above, subject to the conditio. Is s~ecified on this Notice. . . . . 

Signetur~ and ~~tributor 

~nc/€-h~tL 
'. \. ,//{/ 

['ate 

PresidPnr /1-.-48=-c'JO _ 

ReQistrant 

'I agree that the distributor named above may distribute and sal/ the Distributor Product specified above, subject to the conditions specified on 

this Notice. ;~ ( \ 

Signature~ Title of Registrant / 

./ . _Regulatory ·Affairs Manager 
Data 

1 ~/;t/od 
./" 

EPA Fonn 8570-5 ,tRev. 2-92) Previous editions are obsolete. 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the jnstructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044),.0ffice of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 

IJ 0 cJ G 0 ~ .• 

. . . 



Please Read All Instructions Before Completing this Form (Form must be typed} Form Approved. OMB No. 2070-0044. Approval Expires 1-31-9~ 

United States Environmental Protection Agency 
Office of Pesticide Programs (H7505C) 

401 M Street SW 
Washington, DC 20460 &EPA 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have ~ number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product Distributor Company Number 

9 524-489 5 Lj 72434 -

Note: Do not submit distributor product labels 
}------------------------,--------------·--------------

Name of Registered Product [basic product name accepted by EPA/ 

YieldGard 

Naine and Address of Distributor (Type; include ZIP code/ 

Grabow Seed-Services, Inc. 
6830 Lisa Lane 
Dunwoody, GA 30338 

Distributor Product Name 
/\ .-.-I ® nqra lectt, 

Read All Conditions &forB Signing 

1 . The distributor product must have the same composition as the basic product. 
2. The distributor product must be manufactured and packaged by the same person who manufactures and packages 

the registered basic product . 
. 3. The labeling for the distributor product must bear the same claims as .the basic product, provided, however, that 

specific claims may be deleted if by doing so, no other changes to the label are necessary. 
4. The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. 
6. Distributor product labels must bear the name and address of the distributor qualified by such terms as •packed 

for. .. /distributed by~·· •; or sold by ... • to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor labeling is kept in compliance with requirements:~"b:c? on t~e· basic product. 

Distributor 

We intend to market our product under the Distributor Product Name spscified above, subject to the conditi~.1s s,_;scified on this Notice. 
• 0 -

Date 

. f I /'Z/ to.J./ 1 ~-e>O 

Re.gistrant 

I agree that the distributor named above may distribute and sell the Distributor Product specified above, subject to the conditions specified on 

this Notice. _ ·S 7 Si~i~e of Registrant&:-) 

. ~ / ~ \............ Regulatory Affairs Manager 
V' 

Date / 

/2-/; / /' oo 

EPA Form 8570-i"'fRev. 2-921 Previous editions are obsolete. 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 

.. -
I) C<::· Ct: C • 

.. . .. . . 



Please Read All Instructions Before Completing this Form (Form must be typed) Form Approved OMB No 2070-0044 Approval Expires 1-31-95 

United States Environmental Protection Agency 
Office of Pesticide Programs (H7505CI 

401 M Street SW 
Washington, DC 20460 &EPA 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have c:1 number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product Distributor Company Number 

~ 524-489 '5 g 534 

Note: Do not submit distributor product labels 

Name of Registered Product (basic product name accepted by EPA} Distribu1or Product Name 

YieldGard FS 

Name and Address of Distributor (Type; include ZIP code} 

Growmark, Inc. 
1701 Towanda 
Bloomi~gton, IL 61702 

Read All Conditions Before Signing 

1 . The distributor product must have the same composition as the basic product. 
2. The distributor product must be manufactured and packaged by the same person who manufactures and packages 

the registered basic product. 
3. The labeling for the distributor product must bear the same claims as .the basic product, provided, however, that 

specific claims may be deleted if by doing so, no other changes to the label are necessary. 
4. The product must remain in the manufacturer's unbroken container. 
5. The label must. bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. 
6. · Distributor product labels must bear the name and address of the distributor qualified by such terms as "packed 

for ... ," distributed by .... "; or sold by ... " to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor labeling is kept in compliance with requirements rl1-;~1 on t~e basic product. 

Distributor 

We intend to market our product under the Distributor Product Name specified above, subject to the conditio."/s s;Jecifisd on this Notice. 

Sig4.ure/fd Title of Distributor /) nate 

~L~ci.L n_,a,_j)_ _{;fv {:/?,~. .f~~~~r/JI£1? 11 -l? -o~ 
/1 I 

V Registrant 

·I egree that the distributor named above may distribute and sell the Distributor Product specified a~f- subject to the conditions specified on 
this Notice. 'j ') 
S~Title of Regis~ 
~/ ......... ~ Regulatory Affairs Manager 

EPA Form 8576-s (Rev. 2-921 Previous editions are obsolete · 



Paperwork Reduction Act Notice . 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." · 

. . . ~. 



•' 

Please Reaci All Instructions Before Completing this Form (Form must be typed} Form Approved. OMB No. 2070-0044. Approval Expires 1-31-95 

&EPA 
United States Environmental Protection Agency 

Office of Pesticide Programs (H7505C) 
401 M Street SW 

Washington, DC 20460 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have !J number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product Distributor Company Nu'mber 

C1 524-489 5 
I 72503 ~ 

Note: Do not submit distributor product labels 

Name of Registered Product (basic product name accepted by EPA} Distributor Product Name 

YieldGard 

Name and Address of Distributor (Type; include ZIP code} 

1. 
2. 

'3. 

4. 
5. 

6. 

7. 

North-Gro Seeds, Inc. 
613 North Randolph S.treet 
Cuba City, WI 53807 

Read All Conditions &fore Signing 

The distributor product must have the same composition as the basic product. 
The distributor product must be manufactured and packaged by the same person who manufactures and packages 
the registered basic product. 
The labeling for the distributor product must bear the same claims as the basic product, provided, however, that 
specific claims may be deleted if by doing so, no other changes to the label are necessary. 
The product must remain in the manufacturer's unbroken container. 
The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 
company number. 
Distributor product labels must bear the name and address of the distributor qualified by such terms as •packed 
for ... , "distributed by.~."; or sold by ... • to show that the name is not that of the manufacturer. 
All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 
registrant to see that all distributor labeling is kept in compliance with requirements 91C"r.Pcf on tl,•ti ·oasic product. 

~-------------------------------------------------------------------~---------t Distributor 

We intend to arket our product under the Distributor Product Name specified above, subject to the conditiof's specified on rhis Notice. 

Signet e and Title of Distributor , 

·~ - /J~~ 
Date 

11-2 7 .:~:: 

Registrant 

I agree that the distributor named above may distribute and sell the Distributor Product specified above, subject to the conditions specified on 

this Notice:__ . -· ( (\ 

<.: 1gnat~ T~e of Reg~~ J 
/ / ·~ Regulatory Affairs Manager 

EPA Form W0-5 (Rev. 2-921 Previous editions are obsolete. 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the jnstructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 

........ ,,t·•. 



Please Read All Instructions Before Completing this Form (Formmustbs typtxi} Form Approved OMB No 2070-0044 Approv., Explree 1-3 1_95 

United.Statos Environmental Protection Agency 
Offioe of Pesticide Programs (H7505CI 

. - 401 M.StreefSW . 

. . Weshington, DC 20460 &EPA 
Notic~ of ·soppleniental Distrlbu~on ~f a· Registered PestiCide Product 

!ns.tructions · 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her·product. One form must be submitted for each distributor product and must be signed by the 
distri9uto.r _involved. ·The basi«;: registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not. have· a ·company number assigned, sheihe should have the 
distributor apply, on letterhead stationary, to the Registration Division to have a number assigned prior to submitting 
this form to the agency. · . . · . - · · · 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and. signature of both the registrant and the distributor. 

Distributor Company Number 

g 7)..)-t.7 

EPA Registretion Number of Product 
4 524-489 5 

Note: Do not submit distributor product labels 

Name of Registered Product (bssic product nsme scceptfH/ by EPA/ Distributor Product Name 

YieldGard Sunstar Hybr'ids 

Name and Address of Distributor (Type; include ZIP code/ 

Osborn Seed & Equipment, Inc. 
14993 State Road 17 

'· Culivar, IN 45411-9642 

Read AI/.CcnditioiJs &Jfors Signing 

1. The distribUtor product must have the same composition. ~s the basic product. . .· . 
2. The distributor product must be manufactured a'nd packaged by the same person who mariufacti.ires and packages 

.the registered basic .product. ·, . . . . . 
J. The labeling for the distributor product must bear the same claims· as .the basic product, provided, however, that 

specific claims may be deleted if by doing s·o, no other' changes to the label are necessary. 
4. The product mu.st remain in the manufacturer's unbroken container. · · ·· 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. · . ·. · · · 
6. Distributor product labels must bear the name and address of the distributor qualified by.s~ch terms as •packed 

for ... , •distribUted by ... •; or sold by .... • to show that the name is not that of the· manufacturer.· . 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility '>f:t':te basic 

registrant to see that all distributor la-beling is kept in compliance with requirements p:ac~d ~n the basic product. 

Distributor 

Ws intsnd to msrkBt our product undsr ths Distributor Product Nsme spscifitxi sbovs, subjeet to_ ths condition~ .-~scifisd ot; tl.i:.. .Voticil. 

Registrant 

I sgroo thst ths distributor nsmsd sbovs may distribute and ss/1 ths Distributor Product spscifitxi abovs, subjsct to ths conditions spscifitxi on 
this Notics. {(A 
~Title of Registra~ "J \ 

#' / ~~ 
-~' 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice. of Supplemental o·istribution of a Registered 
Pesticide Product i.s estimated to .average 15 minutes per response, including .time for. . 
reviewing the instructions, searching existing· data sources, gathering and maintaining the 
data needed, and completing_.and· reviewing .the information. Send comments re_garding this 
burden, to chief, Information· Policy Branch, PM -223, U.S. Environmental Protection Agnecy, 
401 M Street,· s·.w., Washington, DC · 20460; and -to Paperwork Reduction Project (OMB· ~o~ 
2070-0044), .Office of Management and-Budget, Washington, DC· 20503, Marked "Attention 
Desk Officer for EPA." · 
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Please Road All Instructions Bofors Completing this Form (Form must be typtXi} Form Approved. OMB No. 2070.0044 Approv., Explree 1-31-9S 

&EPA 
Unitod.States Environmental Protoction Agency 

Offioo of Poaticlde Programs (H7505CI 
· · 401 M··streotSW · · 

_ . Washington, DC 20460 . 

Notice of ·suppleniental D~strlbutlon of a· Registered PestiCide Product 
\ . . . . . 

(nsp-uctions -
. . 

Aft~r a registrant h~s obtained final registration for the basic product, th'e registrant may then suppiementally · 
distribute his/her·product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. ·The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not_ have· a company number assig·ned, shelhe should have the 
distributor apply, .on letterhead stationary, to the Registration Division to have~ number assigned prior to "ubmitting 
this form ·to the agency. - . · . · - · · · 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The: ccr.t;J!eted -~orm must have 
the conc-urrence and signature of both the registrant and the distributor. 

Distributor C.ompany Number 
. ~ 7239~) 

EPA Registration Number of Product 
9 524-489 s 

Note: Do not submit distributor product labels 
r-------------------~--------~------------r-------~------------------------------------1 

Name of Registered Product (basic product nsmB sccepttXi by EPA} 

YieldGai·d 

Name and Address of Distributor (Type; include ZIP code} 

HYVIGOR Seeds, Inc 
4970 Redwood Ave~ue 
~a~llina, IA 51046;· 

Distributor Product Name 
HY VIGOR SEED::J._., ._Ir;c 

Hybrids Containi'ng Monsant.o' s Yie~riGard 

Read All 'Ccnditioils &Jfors Signing 

1. The distribUtor product must have the same composition_ ~s the basic product.- . . . . 

' (. 

2. The distributor product must be manufactured and packaged by the same person who mariufactt.ires and packages 
the registered basic.product. . . 

.,; The labeling for the distributor product must bear the same claims· as .the basic product, provided, however, that 
specific claims IJlaY be deleted if by doing s·o, no other changes to the label are necessary. 

4. -The product must remain in the manufacturer's unbroken container. ·· 
5. The label must bear the EPA registration number of th~ basic product, followed by a hypen and th~ distributor's 

company number. 
6. Distributor product labels must bear the name:and address of the distributor qualified by-s~ch terms _as •packed 

for ... , •distributed by ... •; or sold by ... • to show that the name is not that of the· manufacturer. · · . 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor la-beling is kept in compliance with requirements placed on the basic product. 

Distributor 

We intend to msrket our product under the Distributor Product Nl!mB spscffitXi sbove, subjsct to_ the conditions spscifitXi on this Noticil. 

Date 

v V' 

Registrant 

I sgrfHI thst the distributor nsmtXi sbovB msy distribute snd sBII the Distributor Product spscifitXi sbove, subjsct to the conditions spscifitXi on 
·this Notice. 

~d Title of Reg~t/ 
_.,_____ ~ 

~\ 
Date / 

1/ /:..//O'b 
{ 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice·. of Supplemental Distribution of a Registered 
Pesticide Product i.s estimated to average 15 inl.n"l•tes per response, inchiding .. time for. . . . 
nwiewing the jnstructions, searching existing· data sources, gathering and maintaining the 
data needed, and completing_.and· reviewing .the information. Send comments regarding this 
burden, to chief, Information· Policy·Brarich, PM-·223, U.S. Environmental Protection Agnecy, 
401 M Street,·S·.w., Washington, DC · 20460; and ·to Paperwork Reduction Project COMB· No~ 
2070-0044), .Office of Management and-Budget, Washin.gton, DC· 20503, Marked "Attention 
Desk Officer for EPA." 
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Please Read All Instructions Before Completing this Fonn (Form must bB typed} Form Approved. OMB No. 2070-0044. Approv .. Explrea 1-31-95 

Unitod.States Environmental Prot&etion Agency ~ t Ao \-:z 
Offioo of Poaticlde Programs (H7605C) ~ '0 ~ 

. - 401 M"StreefSW . . 

. . Washington, DC 20460 . 

Notice of Suppleniental Dis.tribution of a Registered PestiCide Product 
\. . . . . ,. . 

&EPA 
(ns.tructions · 

Aft~r a registrant has obtained final registration for the basic product, the registrant may the~ suppiementally 
distribute his/her·product. One form must be submitted for each distributor product and must be signed by the 
distributor .involved. ·The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not. have a company number assig·ned, sheJhe should have the 
distributor apply, .on letterhead stationary, to the Registration Division to have ~ number assigned prier tc ~ubmitting 
this form ·to the agency. · 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The;:,<.~topleted·'{orm must have 
the concurrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product 9 524...:.489 5 Distributor Company Number 

1 7 s-tc; 
Note: Do not submit distributor product labels 

Name of Registered Product (basic product nsme sccepted by EPAJ Distributor Product Name 

YieldGcird Farmers Best Seed Compariy Hybr,U~ Containing 

Name and Address of Distributor (Type; include ZIP code} 

Farmers Best Seed Company 
187() 15th Avenue·:· 
Alexis, .IL 61412 

RBad All 'Conditions &Jfors Signing 

1. The distribUtor product must have the same composition ~s the basic product.- . . 
2. The distributor product must be manufactured. a'nd packaged by the same person who mariufactlires and packages 

the registered basic.product. 
-'· The labeling for the distributor product must bear the same claims as .the basic product, provided, however, that 

specific claims r:nav be deleted if by doing s·o, no other changes to the label are necessary. 
4. -The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. . . . 
6. Distributor product label.s must bear the name and address of the distributor qualified by.si,Jch ~erms.as •packed 

for •.. , •distributed by .•. •; or sold by .... • to show that the name is not that of the· manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility_ of the basic 

registrant to see that all distributor labeling is kept in compliance with requirements placed on th'e basic product. 

Distributor 
. . 

Ws intsnd to msrkst our produ'?t under th11 Distributor Product NBmB spscffied sbov11, subjsct to. th11 conditions spscffied on this No tics. 

Date 

Registrant 

I sgroo thst the distributor nsmed sbove msy distribute and sell the Distributor Product spscified sbove, subjsct to the conditions spscifisd on 
this Notice. 

I\ • ~. :urtJ'h 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice. of Supplemental Distribution of a Registered 
Pesticiqe Product i.s estimated to .~verage 15 min.utes per response, including .time for. . . . 
reviewing the jnstructions, searching existing data sources, gathering and maintaining the 
data needed, and completing_.and· reviewing .the information .. Sen_d comments regarding this 
burden, to chief, lnforfllation· Policy·Brarich, PM -223, .U.S. Enyironmental Protection Agnecy, 
401 M Street,· s-. W ., Washington, DC · 20460; and ·to Paperwork Reduction Project {OMB No~ 
2070-0044), .Office of Management and .Bu~get, Washin.gton, DC· 20503, Marked ~Attention 
Desk Officf;!r. for EPA. • · 
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Ploaso Read All Instructions Bofora Completing this Form (Form must bs typtxl} Fonn Approved. OMB No. 2070.0044. Approv• uplree 1-31-96 

United .States Environmental Protection Agency 
OHioe of Pesticide Progrems !H7505CI 

. .. 401 M'Street"SW . 

&EPA Washington, DC 20460 

Notice of ·suppleriientai Distribution of a Registered PestiCide Product 
\ . . . . . 

(nstructions · 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her·product. One form must be submitted for each distributor product and must be signed by the 
distributor _involved. ·The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not_ have· a -company number assig·ned, sheihe sh'Juld have the 
distributor apply, .on letterhead stationary, to the Registration Division to have~ number assigned plii.J.- tu submitting 
this form ·to the agency. · · · 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The co:npleted form must have 
the concurrence and signature of both the registrant and the distributor., 

EPA Registration Number of Product 
9 524-489 s Distributor Com;>any Number. 

72218 

Note: Do not submit distributor product labels 
~--------------------~--------~-------------r--------~--------------------------------------1 

Name t;~f Registered Product (basic product nsme sccepttxi by EPA} Distributor Product Name 

YieldGard -NU-AG Seeds Hybrids Containing: :t:>.asanto' s 
.. Y:i~ ltH~<>-ril 

Name and Address of Distributor (Type; include ZIP code} 

·NU-AG Seeds 
u:o Fair lane . Drive 
P-9·· Box 345 · 

·. 

Tuscola, .IL ·61953 

Read All 'Conditions &forB Signing 

1. The distributor product must have the same composition_ ~s the basic product.- . .· . 
2. The distributor product must be manufactured a'nd packaged by the same person who mariufactlires and packages 

' the registered basic .product. . 
:.:s. The labeling for the distributor product must bear the same claims· as .the basic product, pr:ovided, however, that 

speCific claims ~ay be deleted if by doing so, no other changes to the label are necessary. 
4. The product must remain in the manufacturer's unbroken container. . · 
5. The label must bear the EPA registration number of th~ basic product, followed-by a hypen and th~ distributor's 

company number. 
6. Distributor product labels must bear the name and address of the distributor qualified by-s~ch t_erms as •packed 

for ..• , •distributed by •.. •; or sold by .. ~ • to show that the name is not that of the· manufacturer. · .. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor la-beling is kept in compliance with requirements placed on the basic product. 

Distributor 
. . 

We intend to msrkst our produt?t under the Distributor Product Nsme spscifitxi sbovs, subjsct to_ ths conditions spscifisd on this Notic8. 

Date 

I 

Registrant 

I sgr99 thst ths distributor nsmtxi sbovs msy distributs snd sell the Distributor Product spscifitxl sbovs, subjBCt to ths conditions spscifitxl on 
this Notice. 

s;,9~~ Date / 

II /2-1 /O 0 
/ 

\\··~·~m 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice. of Supplemental o·istribution of a Registered 
. Pesticiqe Product i.s estimated to .average 15 minutes per response, inchiding .time for.. . 
reviewing the instructions, searching existing· data sources, gathering and maintaining the 
data needed, and completing. and· reviewing ~he information. Sen.d comments re.garding this 
burden, to chief, Information· Policy·Brarich, PM·223, .U.S. Environmentai.Protection Agnecy, 
401 M Street,·S.W., Washington, DC ·20460; and·to Paperwork ~eduction Project (OMB·No~ 
2070-0044), .Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 
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Please Read All Instructions Before Completing this Fonn (Fonnmustbe typed} Form Approved OMB No 2070~ Approv.l Expires 1-31-95 

United .States Environmental Protection Agency . d._ 4 Q o-""' ~ 
Office of Pesticide Programs (H7605C) \ «~" v 1 

. . 401 M.StroefSW : ·· .. 

. Washington, DC 20460 &EPA· 
Notice of ·suppleni"entaf o·istribution of ii· Registered Pesticide Product . . . . . . 

Instructions : 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her·product. One form must be submitted for. each distributor prqduct and must be signed by the 
distributor _involved. ·The basic registration number and the distributor company number must be shown. 

If a registrant has a potential-distributor who does not. have· a -company number assig·ned, she/he should have the 
di~tributo.r apply, .on letterhead stationary, to the Registration Divisior;"~ to have~ number assigned prior to submitting 
thrs form -to the agency. · - . · . ·· - · · 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence .and signature of both the registrant and the distributor. 
~------------------------------------------~--------------------------------------~~ EPA Registration Number of Product ·- Distributor Company Number 

-~ 524-489 s I 72416 

Note: Do not submit distributor l)roduct labels 
------------------~~--------~~----------~--------~---------------------------~~-------1 

, .me of Registered Product (bssic product nsmB 8CC6pt~ by EPA) Distributor Product Name 

Grand Valley Hybrids, Inc. 
YIELDGARD CORN · Seed Hybrids Containing Monsanto's ~IELDGARD 

Naine and Address of Distributor (Type; includo ZIP codol 

Grand Valley Hybrids, Inc. 
840-23. Road 
Grand Junction, CO . 81505 ,. 

Read AII.Conditioils· BiJfors Signing 

1. The distribUtor product must have the same composition. CJS the basic product. 
2. The distributor product must be manufactured and packaged by·the same person who manufactt.ires and packages 

the registered basic.product. . ·. .. 
The labeling for the distributor product must bear the same claims as .the basic product, provided, however, that 
speci{!c claims may be deleted if by doing so, no othe.r changes to the label are necessary. 

4. The product must remain in the manufacturer's unbroken cQntainer. . 
5. The label must bear the EPA registration number of the basic product, followed -by a hypen and the distributor's 

company number. · · 
6. Distributor product labels must bear the name and address of the distributor qualified by such terms as •packed 

for ... ,.distnbuted by ..• ·; or sold by •• ~· to show that the name is not that of the· manufacturer. . . . . 
7. All conditions of the basic registration apply equally .to distributor products. It is the responsibility of the basic 

registrant to see that all. distributor labeling is kept· in compliance with requirements placed on the basic product. 

Distributor 

Wo intend io msrkot our product und11r tho Distributor Product NsmB -~ sbovo, subjoct to_ tho conditions spoc;fiod on this Notic6. 

~leofDi~ Date 

/ ' .v 
Regl~trant 

I sgrfHI thst tho distributor nsmBd obovo msy distributo snd son tho Distributor Product spocifiod obovo, subjoct to tho conditions spocifiod on 

~~~ ~ 

~ondT~~t /} •• /. \e -:---:z:-7 ~ ~ 14.6-v~ /k-Hus ~K.. 
EPA Fom<'8570-5 (Rev: 2-92) Previous editions are obsolete. 



Paperwork Reduction Act Notice 

The annual respondent b1,.1rden for tt)e N~tice. of Supplemental o·lstribution of a R~giste;~d 
Pesticide Product i.s estimated to average 15 minutes per response, including .. time for . . . 
reviewing the jnstructions, searching existing data sources, gathering and maintaining the . 
data needeq, .and completing_.and· revie~ing the information. Sen_d comments re_garding this 
burden, to chief, Information Policy" Branch, PM 223, U.S. Enyironmental.Protection Agne~y, 
401 M Street,· s·.w ., Washington, DC · 20460; and ·to Paperwork f_tedli~tion Projec((OMB· ~o~ . 
2070-0044), .Office of Management and-Budget, Washin.gton, DC 20503, Marked "Attention 
Desk Officer. for EPA." · 
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Please Read All Instructions Before Completing this Fonn (Form must b6 typed} Fonn Approved OMB No 2070-0044 Approve! Expire• 1-31-95 

United .States Environmental Protection Agency ~ 1 1 a 
0 

O 
0 Office of Po8ticide Programs (H7505C) ""'"' -, o iS 

. 401 M.StroefSW • · .. 
. Washington, DC 20460 &EPA· 

Notice of SUpplem·ental D-istribution of a Registered PestiCide Product 

Instructions : 
Aftli!r a registrant has obtained final registration for the basic product, th'e registrant may then supplementally 
distribute his/her·product. One form must be submitted for each distributor prqduct and must be signed by the 
distributor involved. ·The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not. have· a company number assigned, she/he should have the 
distributor apply, .on letterhead stationary, to the Registration Division to have~ number assigned prior to submitting 
this form:to the agency. - . · · ·· - · · 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed ·form must have 
the concurrence and signature of both the registrant and the distributor. . . . , .. 
~------------------------------------------~----------------------------~--------~~ EPA Registration Number of Product ·· Distributor Company Number 

.'1 si4-489 ~ 9 723-18 

Note: Do not submit distributor l)roduct labels 
--------------------~--------~~----------~--------~------------------ -----~-------1 

. .Jme of Registered Product '(bssic product nBITJ6 BCC6pttH! by EPAJ Distributor Product Name 

Hubner Industries LLC 
YIELDGARD CORN Seed Hybrids Containing Monsanto'G :YIELDGARD 

Naine and Address of Distributor (Type; include ZIP code} 

Hubner Industries 11c· 
10280·W. State Road 28 
West Lebanon, IN · 47991 

Read Ali.C<Jnditioils· &forB Signing 

1. The distributor product must have the same composition as the basic product. 
2. The distributor product must be manufactured and packaged by the same person who manufacttires and packages 

the regi'stered basic .product. ·. . . 
The labeling for the distributor product must bear the same claims as .the basic product, provided, however, that 

I
. specific claims may be deleted if by doing so, no oth.er changes to the label are necessary. 
4. The product mu'st remain in the manufacturer's unbroken CQntainer. . . 
5. The label must bear the EPA registration number of the basic product, followed-by a hypen and the distributor's 

company number. · · 
6. ·Distributor product labels must bearthe name and address of the distributor qualified by-s1,.1ch terms as •packed·_ 

for ... ,.distributed by .•• ·; or sold by .. ~· to show that the name is not that of the· manufacturer. 
7. All conditions of the basic registration apply equally .to distributor products. It is the responsibility of the basic 

registrant to see that all. distributor labeling is kept· in compliance with requirements placed on the basic product. 

Distributor 

We intend to msrket our product under the Distributor Product Nsln6 _specified above, subject to the conditions specirled on this Notic6. . . 

Date 

Regi~trant 

I sgrBB that the distributor neln6d ebove mey distribute end sell the Distributor Product specified sbove, subject to the conditions specified on 

this Notice. \ .f\ 
~e and Title of ~td '*f. Date 

< /-- - ~ I!.&L.v/14-iDIV/ ~z~5 ~R. llht/oo 
EPA Fonn Jffi70-5 (Rev. 2-921 Previous editions are obsolete. 



Paperwork Reduction Act Notice 

The annual respondent burden for the Nqtice of. Supplemental o·istribution of a R~gi-~te;~d 
Pesticide Product i.s estimated to average 15 minutes per response, including .. time for ... 
reviewing the jnstructions, searching existing data sources, gathering and maintaining the . 
data need~d, .and completing_.and· reviewing the information. Sen_d comments re_garding this 
burden, to chief, lnformati~n Policy· Branch, PM 223, U._S. Enyironmer'lta! Pr"ote<:.tion Agne~y, · 
401 M Street,·S.W., Washington, DC ·20460; and·to Paperwork Reduct1on ProJe.ctJOMB·No~ · 
2070-0044), .Office of Management and Budget, Washin·g~on, DC · 20503,. Marked ~Attention 
Desk Officer for EPA." · 
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Please Read All Instructions Before Completing this Fonn (Form must be typiKJ} Form Approved. OMB No. 2070-0044. Approv• E.xpires 1·31-96 

United.Stetos Environmental Protection Agency 
Office of Pe'sticide Programs (H7505C) 

. .. 401 M"StreefSW . . 

. . .Washington, DC 20460 &EPA· 
Notic~ .of ·supplerliental Dis.tribu~on of a Registered PestiCide Product 

(ns~uctions · 
' 

After a registrant h~s obtained final registration for the basic product, th'e registrant may then supplementally 
distribute his/her·product. One form must be submitted for each distributor product and must be signed by the 
distributo_r _involved •. ·The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not. have a -company number assigned, shelhe should have the 
di~tributO.r apply, on letterhead stationary, to the Registration Division to have~ number assigned prinr to submitting 
th•s form to the agency. · . · . · . · · · 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed·f;::.r;r .. 11ust have 
the concurrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product Distri!r.Jtor Compeny Number 

q. 524-489 5 72506 4 
Note: Do not submit distributor product labels 

Distributor Product Name Name of Registered Product (bssic product nsme sccepted_ by EPA} 

YieldGard Middlekoop Seed·Corn, Inc., Hybrii3. 
Containin~ Monsanto's YieldGard 

Naine and A,ddress of Distributor (Typs; includs ZIP cods} 

Middlekoop.Seed Corn, Inc. 
1637 155th Street -
Packw<?od, IA 52580 

Rsad A/(Conditioils Bilfore Signing 

1. The distribUtor product must have the same composition as the basic product. . . 
2. The distributor product must be manufactured. and packa.ged by the same person who mariufacttires and packages 

the registered basic .product. ·, . . . . 
"....: .-' · The labeling for the distributor product must bear the same claims as .the basic product, provided, however, that 

specific claims ~ay be deleted if by doing s·o, no other changes to the label are necessary. 
4. The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registr~tion number of th~ basic product, followed-by a hypen and th~ distributor's 

company number. 
6. Distributor product labels must bear the name· and address of the distributor qualified by. s~ch terms. as • packed 

for ... , •distributed by ... •; or sold by .. -~ • to show that the name is not that of the· manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibilfty of the basic 

registrant to see that all distributor la.beling is kept in compliance with requirements placed on th~ basic product. 

Distributor 
Ws intsnd to msrkst our product undsr ths Distributor Product Nsme spBCifiiKJ sbovs, subjBCt to ths conditions spBCifiiKJ on this Notice. 

. . . 

Date 

I/ ~ ' IT 
I v 

Registrant 

I sgrse thst tho distributor nsmiKJ sbovs msy distribute snd ss/1 ths Distributor Product spBCifiiKJ sbovs, subjoct to ths conditions spscifiiKJ on 

~~~ . ~ 
: ( Si~ Tit1\f~t~ent /J / , / • . 

. 'A"~._]-),/~-~ -(-~_A..,b~....,~L? ~ ... &~ 
Date 

/llhdt;? 
EPA Form 8570·5 (Rev. 2-921 Previous.oditions are obsolete. 



Paperwork Reduction Act Notice 

The annual respondent burden for t~e Notice. of Supplemental Distribution of a Registered 
Pesticide Product i.s estimated to average 15 min.utes per response, including .. time for · .. 
reviewing the jnstructions, searching existing· data sources, gathering and maintaining the 
data needed, and completing_.and· reviewing the information. Send comments regarding this 
burden, to chief, Information Policy"Branch, PM-·223, U.S. Environmental.Protection Agnecy, 
401 M Street,· s·.w., Washington, DC · 20460; and -to Paperwork Reduction Project (OMB No. 
2070-0044), .Office of Management and. Budget, Washin'gton, DC · 20503, Marked "Attention 
Desk Officer for EPA." 
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Please Read All Instructions Before Completing this Fonn (Form must be typed} Form Approved OMB No 2070-0044 Approv• Explree 1-31-95 

United.States Environmental Protection Agency 
Offioe of PeSticide Programs (H7605C) 

~4.'\itl 
. . .. 401 M.StreetSW . 

. . Washington, DC 20460 _ . 

_ Notice of ·supplerritmtal Distribution of a- Reglsteretl PestiCide Product 
r---~--~'----~~'·--~~~-~-------~---~-----~--------~---------~---J! 

&EPA 
(nsfructions · 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally · 
distribute his/her·product. One form must be submitted for each distributor pr9.duct and must be signed by the 
distributor _involved. ·The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not_ have· a -company number assigned, sheihe should have the 
distributor apply, on letterhead stationary, to the Registration Division to have~ number assigned pr•c-r tc- <;ubmitting 
this form to the agency. - . · . · · - - · · · 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The corr.,:.leted ·1orm must have 
the concurrence and signature of both the registrant and the distributor. , 

Distributor Compt'~Y Number EPA Registration Number of Product 
'l 524-489 5 5 ~7·-~3s··g 

Note: Do not submit distributor product labels 

Name Qf Registered Product (b§;~ product ns/TI8 scceptfH/ by EPAJ Distributor Product Name F"ro.t\-\- -\ e-;S. Yi\~ ......_:,.J: tt ~ . · 

YieldGard ~ced Uu~r·,Js to"-k -,~ ~- ~ lf1.tco~h '1.-eldhtRJ 
Name and Address of Distributor (Type; includ9 ZIP cod6} 

Frontiersman, INc. 
301 E. Graham· Street 
Ken,tland, TN · 47951 

' J 

Rsad AII'Conditions &JforB Signing 

1. The distribUtor product must have the same composition. as the basic product.- . _ 
2. The distributor product must be manufactured- a'nd packaged by the same person who mariufactlires and packai1es 

the registered basic .product. . . 
s. The labeling for the distributor product must bear the same_ claims· as .the basic product, provided, however, tha·t 

specific claims ~ay be deleted if by doing s·o, no other changes to the label are necessary. 
4. -The product must remain in the manufacturer's unbroken container. _ -· 
5. The label must bear the EPA registration number of the basic product, followed-by a hypen and the distributor's 

company number. · · · · 
6. Distributor product labe!s must bear the name and address of the distributor qualified by-s~ch terms as •packed 

for ... , •distributed by ... •; or sold by ... • to show that the name is not that of the· manufacturer. · .. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor la-beling is kept in compliance with requirements placed on the basic product. 

Distributor 

W6 intf1nd to 1Tl8rket our product undf1r thf1 Distn"butor Product Nsme spscffied'sbove, subj6Ct to_ th6 condition$ specffied on this NoticiJ. 

Registrant. 

I sgr99 thst thf1 distributor nsmed sbovf1 msy distributf1 snd s61/ thf1 Distributor Product spscified sbov6, subjsct to thf1 conditions sp6cified on 
this Noticf1. 

?;Y::_e and Title eM ~rent 
//"" 7~ l'iJ11~ otW kt:A.uc; /L./1 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice·. of Supplemental Distribution of a Registered 
Pesticide Product i.s estimated to average 15 ml_n.utes per response, including .. time for.. · .. 
reviewing the jnstructions, searching existing· data sources, gathering and maintaining the 
data needed, and completing_.and· reviewing .the information. Sen_d comments re_garding this 
burden, to chief, Information· Policy·Brarich, PM-223, U.S. Environmentai.Protection Agnecy, 
401 M Street,· s·.w., Washington, DC · 20460; and ·to Paperwork Reduction Project (OMB· No~ 
2070-0044), .Office of Management and -Buc;fget, Washin.gton, DC· 20503, Marked ~Attention 
Desk Officer for EPA. • · 
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Please Read All Instructions Before Completing this Form (Form must be typed} Form Approved. OMB No. 2070-0044. Approval Expires 1-31-95 

&EPA 
United States Environmental Protection Agency 

Office of Pesticide Programs (H7505C) 
401 M Street SW 

Washington, DC 20460 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have ~ number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 
~-----------------------------------------------r------------------------------------------------~~ EPA Registration Number of Product Distributor Company Number 

\ 524-489 5 ~ 72877 

Note: Do not submit distributor product labels 

Name of Registered Product (basic product name accepted by EPA} Distributor Product Name 

Name and Address of Distributor (Type; include ZIP code} 

United Suppliers, Inc. 
304]3 260th Street 
Eldora, IA 50627 

.. " •••••• n 

0 

(· ~ .. -~ ... ('I ·• 

~--------------------------------------------------~---------------------------------------------
Read All Conditions Before Signing 

;. 

1 . The distributor product must have the same composition as the basic product. 
2. The distributor product must be manufactured and packaged by the same person who manufactures and packages 

the registered basic product. 
3. The labeling for the distributor product must bear the same claims as .the basic product, provided, however, that 

specific claims may be deleted if by doing so, no other changes to the label are necessary. 
4. The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. 
6. · Distributor product labels must bear the name and address of the distributor Qualified by such terms as "packed 

for ... , "distributed by._ .. "; or sold by ... " to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply eQually to distributor products. It is the responsibility of the basic 

registrant to see that all distributor labeling is kept in compliance with reQuirements placed on the basic product. 

Distributor 

We intend to market our product under the Distributor Product Name specified above, subject to the conditions specified on this Notice. 

Date 

{/ v 
II /2~ ~~6 

r 1 

Registrant 

I egree that the distributor named above may distribute and sell the Distributor Product specified above, subject to the conditions specified on 

this Notice. .:.--LJ/ . ~ · 
S~d Title of R~ . ~ Date/_/ 

- /~-----.e:.--7 ..... z~~ ~ Regulatory Affairs Manager f 2-(S /u o . 

EPA Form 857p(s (Rav. 2-92) Previous editions are obsolete. 
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Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 
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Pn::il~" Read All Instructions Before Completing this Form (Form must be typed} Form Approved. OMB No. 2070-0044. Approval Expires 1-31-95 

&EPA 
United States Environmental Protection Agency 

Office of Pesticide Programs (H7505C) 
401 M Street SW 

Washington, DC 20460 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have ~ number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 
~----------------------------------------~,------~----------------------------------------------~! EPA Registration Number of Product Distributor Company Number 

9 524-489 5 - lo 46608 

Note: Do not submit distributor product labels 

Name of Registered Product (basic product name accepted by EPA} Distributor Product Name 

YieldGard 

Name and Address of Distributor (Type; include ZIP coda} 

1. 
2. 

-3. 

4. 
5. 

6. 

7. 

Domestic Seed & Supply Inc. 
306 South Washington Avenue 
Madison, SD 57042 

Read All Conditions BBfore Signing 

• • 
c• c. r:- r. "' ~. 

.·: :·:. 

The distributor product must have the same composition as the basic product._ __.
7 

. 

,.li <•VO:c..· 
0 •• 

• • 
~- . : .· : 

The distributor product must be manufactured and packaged by the same person who manufac::u~es. .and packages 
the registered basic product. . ~--· . 
The labeling for the distributor product must bear the same claims as the basic product, provided, however, that 
specific claims may be deleted if by doing so, no other changes to the label are necessary. 
The product must remain in the manufacturer's unbroken container. 
The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 
company number. 
Distributor product labels must bear the name and address of the distributor qualified by such terms as "packed 
for ... , "distributed by ... "; or sold by ... • to show that the name is not that of the manufacturer. 
All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 
registrant to see that all distributor labeling is kept in compliance with requirements placed on the basic product. 

Distributor 

We intend to market our product under the Distributor Product Nama specified above, subject to the conditions specified on this Notice. 

Signature and Title of Distributor 

:tfL; t H <>?) ,f;..<j 4-mJ -~ h~ 
Date 

'' · :J 7-oo 

Registrant 

EPA Form 857p("5 (Rev. 2-92) Previous editions are obsolete. 1•• \\ • :u:rtl'b 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the jnstructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 
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Please Read All Instructions Before Completing this Form (Form must b8 typsd} Form Approved OMB No 2070-0044 Approv81 Expiree 1-31-9S 

United.Stetes Environmental Protection Agency 
Office of Pe'sticide Programs (H7505C) 

. .. 401 M.StrootSW . 

. . Washington, DC 20460 . &EPA 
Notice of ·supplerri"erital D!stribution of a Registered Pesticide Product 

\ . . . . . . . 

(nsp-uctions · 

Aft~r a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her·product. One form must be submitted for each distributor pr<;J_duct and must be signed by the 
distributor _involved. ·The basic registration number and the distributor company. number must be shown. 

If a registrant has a potential distributor who does not. have· a company number assig·ned, shethe should have the 
distributor apply, .on letterhead stationary, to the Registration Division to have a number assigned prbr to submitting 
this form to the agency. - . · . · · · · 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The cor:noteted -~lJIIil r.1ust have 
the concurrence and signature of both the registrant and the distributor., 

EPA Registration Number of Product Distributor Company Number 

q 524-489 ~ 72455 9 
Note: Do not submit distributor product labels 

Distributor Product Name Name of Registered Product (basic product nsmtl BCCeptsd by EPAJ 

YieldGard Genesis Ag Ltd·., Hybrids Contaix.:.:.u~ 

Monsanto's v; "'1 rlC:::~rrl .. . __ -----1 
Name and Address of Distributor (Type; include ZIP code} 

Genesis Ag Ltd. 
P.O. Box· 2108~ 
"LansiJlg, Hl 48909 

· Read AII.Conditians &Jfors Signing 

1 . The distribUtor product must have the same composition ~s the basic product.- . . 
2. The distributor product must be manufactured. a'nd packa.ged by the same person who mariufacttires and packages 

the regfstered basic .product. . . 
· ... The labeling-for the distributor product must bear the same claims· as .the basic product, provided, however, that 

speCific claims r:nay be deleted if by doing s·o, no other changes to the label are necessary. 
4. The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed-by a hypen and the distributor's 

company number. · · . 
6. Distributor product labels must bear the name and address of the distributor qualified by-s\Jch terms as •packed 

for ... , • distributed by ... • ;· or sold by ... • to show that the name is not that of the· manufacturer. 
7. All conditions of the basic registratio~ apply equally to distributor products. .It is the responsibility of the basic 

registrant to see that all distributor labeling is kept in compliance with requirements placed on the basic product. 

Distributor 

We intend to market our product under the Distributor Product Nsmt1 spscifisd sbov11, subject to thB conditions spscifisd on this Noticil. 

s;;;zp.z_;;;···~u~ ceo . i:-'Y-u 
,.. /1 

• ( / Registrant 

I sgrse that thB distributor nBmsd sbovB Vsy distribute Bnd sell thB Distributor Product spscifisd sbovB, subjBct to thB conditions spec1fisd on 
this Notice. 

Date 

f ""' 

EPA Form ~0-5 (Rev, 2-92) Previous editions are obsol~te. 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice. of Supplemental o·istribution of a Registered 
Pesticide Product i.s estimated .to average 15 min"l.ttes per response, including .. time for. · . 
reviewing the jnstructions, searching existing· data sources, gathering and maintaining the 
data needed, and completing_.and· revie~ing the information. Send comments regarding this 
burden, to chief, Information Policy·Brarich, PM-·223, U.S. Environmental Protection Agnecy, 
401 M Street,· S.W., Washington, DC 20460; and ·to Paperwork Reduction Project (OMB No. 
2070-0044), .Office of Management and Budget, Washin.gton, DC· 20503, Marked "Attention 
Desk Officer for EPA." 
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Please Read All Instructions Before Completing this Form (Form must ba typed) Form Approved OMB No 2070-0044 Approval Expiree 1 31-95 

&EPA 
United States Environmental Protection Agency 

Office of Pesticide Programs (H7505C) 
401 M Street SW 

Washington, DC 20460 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration tor the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted tor each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

It a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have a number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product Distributor Company Number 

1 524-489 5 J 72731 

Note: Do not submit distributor product labels 

Name of Registered Product (basic product name accepted by EPA} 

YieldGard 

Name and Address of Distributor (Typs; include ZIP cads} 

Dahlco Seeds Inc. 
14730 15th Street SW 
Cokato~ MN 55321 

Distributor Product Name 

JJ/1 HL c_ 0 

\• .... '-.. . 
~----------------------------------------------~---------------------------------------·--

Read All Conditions Before Signing 

1 . The distributor product must have the same composition as the basic product. 
2. The distributor product must be manufactured and packaged by the same person who manufact1.11es and packages 

the registered basic product. 
3. The labeling for the distributor product must bear the same claims as the basic product, provided, however, that 

specific claims may be deleted if by doing so, no other changes to the label are necessary. 
4. Th_e product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. 
6. Distributor product labels must bear the name and address of the distributor qualified by such terms as •packed 

for ... , •distributed by .... •; or sold by ... • to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor la.beling is kept in compliance with requirements placed on the basic product. 

Distributor 

Ws intend to market our product under ths Distributor Product Nams specified above, subject to ths conditions specified on this No tics. 

Signature and Title of Distributor /) 

~ {)~ r ~A~~vJ---
Date 

(/- ;;< y -00 

Registrant 

I agrss that ths distributor named above may distribute and sal/ tha Distributor Product specified above, subject to ths conditions specified on 

S~d Title of Registran ~ 
this Notice. t~· \ 

~---7 Regulatory Affairs Manager 

EPA Form 8570-5 ARev. 2-92) Previous editions are obsolete. 
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Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 
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Please Read All Instructions Before Completing this Form (Form must be typed} Form Approved. OMB No. 2070..0044. Approval Expire• 1-31-95 

&EPA 
United States Environmental Protection Agency 

Office of Pesticide Programs (H7505C) 
401 M Street SW 

Washington, DC 20460 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally. 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have a number assigned prior to submitting 
this form to the agency. · 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. · 

I 

EPA Registration Number of Product Distributor Company Number 

9 524-489 5 5 73089 

Note: Do not submit distributor product labels 

Name of Registered Product (bssic product name accepted by EPA) Distributor Product Name 

YieldGard Ccn-rf-< J f&/Jr-~d~eJ e~:-:!_ ____ . 
Name and Address of Distributor (Type; include ZIP code) 

Clark Seeds Inc. 
146 7 Hickories Road 

· · ·Kenton, DE 19955 
.. . . 
r- r. f ~· r ,.., 

Q 0 c; 

" . 
~--------------------------------------------------~---------------------------------------------

Read All Conditions &forB Signing 

1 . The distributor product must have the same composition as the basic product. 
2·. The distributor product must be manufactured and packaged by the same person who manufact·yc~ and packages 

the registered basic product. 
3. The labeling for the distributor product must bear the same claims as .the basic product, provided, however, that 

speCific claims may be deleted if by doing so, no other changes to the label are necessary. 
4. The product-must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. 
6. Distributor product labels must bear the n<Jme and addres5 of the d!stributor c:ua!!fied by such terms ~s •packed 

for ... , •distributed by~ .. ·; or sold by ... • to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor labeling is kept in compliance with requirements placed on the basic product. 

Distributor 

We intend to market our product under the Distributor Product Name specified above, subject to the conditions specified on (his Notice. 

Signature and Title of Distributor Date 

{t~d~ 10ifao 

Registrant 

I agree that the distributor named above may distribute and sell the Distributor Product specified above, subject to the conditions specified on 

this Notice. ~ ~~ 
s· ature a d Title of Registr . 

/.;:__ ./~ Regulatory Mfairs Manager 
./ ./ ~ 

Date 

I L;j~h 0 

EPA Form 8570-~ev. 2-92) Previous editions are obsolete. 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 

Qe,.-1;,.:; r.:· 
• e 

' ..... 1 , ;-: 

" . . r. (: ~· i"-..., c:• 



Please Read All Instructions Before Completing this Form (Form must be typed) Form Approved. OMB No. 2070.0044 Approval Expires 1-31-

United States Environmental Protection Agency 
Office of Pesticide Programs IH7505C) 

&EPA 401 M Street SW 
Washington, DC 20460 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have a number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
.the concurrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product Distributor Company Number 

9 524-489 s 1 72362 

Note: Do not submit distributor product !abels 

Name of Registered Product (basic product name accepted by EPA} Distributor Product Name 

. YieldGard 

Naine end Address of Distributor (Type; include ZIP code} 

Carhart's Blue Top Seed, Inc. 
_. North 14 743. County Road M · 

Galesville, WI 54630 
.. . 
.-r·t:-:":~t-

c..._,._ • ..:;"""' 
0 ... 

• • 

~------------------------------------------------~--~--------------------------------------

1. 
2. 

. 3. 

4. 
5. 

6: 
7. 

Read All Conditions Bsfore Signing 

The distributor product must have the same composition as the basic product. 
The distributor product must be manufactured and packaged by the same person who manufact·J~cc and packages 
the registered basic product . 
The labeling for the d1stnbutor product must bear the same cla1ms as .the bas1c product, prov1ded, however, that 
specific claims may be deleted if by doing so, no other changes to the label are necessary. 
The product must remain in the manufacturer's unbroken container. 
The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 
company number. 
Distributor product labels must bear the name and address of the distributor qualified by such terms as "packed 
for ... , "distributed by ... "; or sold by ... • to show that the name is not that of the manufacturer. 
All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 
registrant to see that all distributor labeling is kept in compliance with requirements placed on the basic product. 

Distributor 

We intend to market our product under the Distributor Product Name specified above, subject to the conditions specified on this Notice. 

Signature and Title of Distributor 

J~J#. ~~~ 
I 

Registrant 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 
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Plasse Read All Instructions Before Completing this Form (Form must bB typ8d} Form Approved OMB No 2070~044 Approv81 Expiree 1-3 1.95 

Unitod.StatctS Environmental Protection Agency 
Office of PeSticide Programs (H7505C) 

. .. 401 M.StrDIIt SW . 

. . Washington, DC 20460 &EPA 
Notic~ _of Supplenl"ental Distribution ~f a Registered Pesticide Product 

(nsfructions · 

After a registrant h~s obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her·product. One form must be submitted for each distributor pro.duct and must be signed by the 
distributor involved. ·The basic registration number and the distributor company number must be shown. · 

If a registrant has a potential distributor who does not. have· a company number assig·ned, shelhe should have the 
di~tributor apply, .on letterhead stationary, to the Registration Division to have~ number assigned pr:or :o submitting 
th1s form to the agency. - . · · 

This Notice of Supplemental Distribution must be submitted by the basic registrant. Th6 .:J,T.j..tleted form must have 
the concurrence and signature of both the registrant and the distributor. 
~------------------------------------------~----------------------------------------~ EPA Registration Number of Product ·· Distributor Company Number 

~ 524-489 s 1 72258 
r-----------~------------------------------~-------------------------------------------1 

Note: Do not submit distributqr product labels 
------------------~--------~------------.-------~------------------------------------1 

Distributor Product Nama Nama of Registered_ Product (bssic product name sccept8d by EPA} 

YieldGard Stoner Seed Farms Hybrid Seeds Containing 
Monsanto's YieldGard 

r-----------~----~------------------------L£~~~~~~~~~~----~---------------~ 
Neine and Address of Distributor (Type; include ZIP code} 

Stoner Seed Farms 
14020 298 Ave1,1ue 
South English; !A·:· 52335 

Rsad All 'Conditions &Jfors Signing 

1. The distributor product must have the same composition cis the basic prciduct.-
2. The distributor product must be manufactured a'nd packaged by the same person who mariufacnires and packages 

the registered basic .product. ' . . . . . 
_ _ The labeling for the distributor product must bear the same claims· as .the basic product, provided, however, that 

specific claims r:nay be deleted if_ by doing s·o, no other changes to the label are necessary. 
4. The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of th~ basic product, followed by a hypen and the distributor's 

company number. 
6. Distributor product labels must bear the name and address of the distributor qualified by such terms as •packed 

for •.• , •distributed by ... ·; or sold by .. ~ • to show that the name is not that of the· manufacturer. . 
7. All conditions of the basic registratio1_1 apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor labeling is kept in compliance with requirements placed on the basic product. 

Distributor 

We intend to msrket our produf!t under the Distributor Product Nsme specffi8d sbove, subject to_ the conditions specifi8d on this Notice. 

Date 

Registrant 

I agr86 that the distributor nsm8d above may distribute and sell tha Distributor Product specifi8d above, subject to the conditions specifi8d on 
this Notice . 

. ~dTOiooiRLL::? ./ 

L- /~~ e.~cJ/;t.-rlu .. y ffflrZ~S /&4!. 
/ 

EPA Form &{70-5 (Rev. 2-92) Previous editions are obsolete. l \ . "d.-'\. ~<J"ln) 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental D-istribution of a Registered 
Pesticide Product i.s estimated to average 15 minutes per response, including .. time for · . 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing .and· reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmentai.Protection Agnecy, 
401 M Street,· s·.w., Washington, DC 20460; and -to Paperwork Reduction Project (OMB f':Jo. 
2070-0044), .Office of Management and Budget, Washin.gton, DC · 20503, Marked "Attention 
Desk Officer for EPA." · 
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Please Read All Instructions Before Completing this Form (Form must be typed) Form Approved. OMB No. 2070-0044. Approval Expires 1-31·95 

&EPA 
United States Environmental Protection Agency 

Office of Pesticide Programs !H7505C) 
401 M Street SW 

Wdshington, DC 20460 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have a number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. ' 
~------------~---------------------------------r-------------------------------------------------i' EPA Registration· Number of Product 

q 524-489 5 
Distributor Company Number 

J 72721 
I 

Note: Do not submit distributor product labels 

Name of Registered Product (basic product neme eccepted by EPA} Distributor Product Name 

YieldGard W~f )!~) 
~----------------------------------------------~----~------------------7.rv-----------------------l 

Name and Address of Distributor (Type; include ZIP code) 

Whisnand Hybrids 
1220 E S.treet Route 133 
Arcola, IL 61910 

Read All Conditions Before Signing 

1 . The distributor product must have the same composition as the basic product. 

• • oaoeee 
' 1':•-:: ... : 

2. The distributor product must be manufactured and packaged by the same person who manufactures and packages 
the registered basic product. 

3. The labeling for the distributor product must bear the same claims as the basic product, provided, however, that 
specific claims may be deleted if by doing so, no other changes to the label are necessary. 

4. The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. 
6 .. Distributor product labels must bear the name and address of the distributor qualified by such terms as "packed 

for ... ,"distributed by ... "; or sold by ... • to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor labeling is kept in compliance with requirements placed on the basic product. 

Distributor 

We intend to msrkst our product under ths Distributor Product Nsms specified ebove, subject to the conditions specified on this Notice. 

Signature and Title of Distributor Date 

A,~/~&h~ 1/- J..I-Oo 
I" r , 

Registrant 

I egree that the distributor named above may distribute snd sell the Distributor Product specified above, subject to the conditions specified on 

thisNotice. 1~ <ti\ 
~e and Title of Registr 

. ~~------~~7 ,_ ~ Regulatory Affairs Manager 
/ ...... 

EPA Form 8570-S (Rev. 2-92) Previous editions are obsolete. 
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Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

OCT 15 2001 

Dr. Russell P. Schneider 
Director, Regulatory Affairs 
Monsanto Company 
600 13th Street, N.W. 
Suite 660 
Washington, D.C. 20005 

Dear Dr. Schneider: 

OFFICE OF 
PREVENTION. PESTICIDES AND 

TOXIC SUBSTANCES 

Subject: Amendment Request Dated October 12, 2001 Regarding Monsanto's Registration 
for Cry1Ab Protein Expressed in Com 
EPA Registration No. 524-489 

The amendment referred to above, submitted in connection with registration under 
section 3(c)(7)(A) of the Federal Insecticide, Fungicide, and Rodenticide Act, as amended, is 
acceptable subject to the following comments. 

Expiration Date: 

The subject registration will automatically e?'pire on midnight October 15, 2008. 

Data: 

You must submit the following data in the time frames specified. 

1. The Agency is requiring Monsanto to submit an analytical method for the detection of 
Cry1Ab protein in corn grain and a thorough characterization of the antisera used in the 
method(s). The method must be validated by an independent laboratory validation. Both the 
method and the validation must be submitted to EPA by June 1, 2002. 

2. Amino acid sequence data submitted indicate that there are no similarities between Cry1Ab 
protein and any known toxins or allergens. However, since the initial registration, the value of 
comparing the amino acid· sequence to known !oxins and allergens has been highlighted and 
therefore a stepwise 8 amino acid analysis of the subject protein against newly available known 
allergen sequence databases is required. In addition, a processing and/or heat stability study must 

Internet Address (URL) • http://www.epa.gov 
Recycled/Recyclable • Printed with Vegelable OU Based Inks on Recycled Paper (Minimum 30% PoSiconsumer) 



also be conducted. These additional data are required to augment the health effects database for 
CrylAb com by March 15, 2003. 

3. The Agency is requiring protein expression data in terms of dry weight, as the amount of 
protein present in the given tissue. Tissues for which expression data must be provided include: 
leaf, root, pollen, seed, and whole plant. In addition, data for each of these tissues should be 
provided for young plants in rapid growth, during flowering, and mature plants before harvest 
when that part of the plant is present. Data are due on or before March 15, 2003. 

4. The Agency is requiring testing of Cry 1 Ab protein in soil under a range of conditions typical 
of Bt com cultivation. EPA requires Monsanto or Monsanto in cooperation with other registrants 
to submit test protocols before the studies are actually conducted. In general, the Agency 
anticipates that soils would be sampled from fields where Bt com has been grown continuously 
for at least 3 years compared with fields where no Bt crop has been grown. These paired fields 
would include several locations throughout the.com growing area of the US representing . 
different soil and climatic variations. The Agency anticipates that samples would need to be 
taken 2 or 3 times during the growing_ season. Monsanto is required to submit a protocol on or 
before March 15, 2002. An interim report is due 12 months after the protocol is approved and a 
fmal report is due 24 months after the final protocol is approved. 

5. EPA is requiring confirmatory field data for possible impacts on-non-target insects. Either 
existing studies must be submitted or the registrants must submit a protocol for field survey 
studies on or before March 15, 2002 with an interim report submitted 12 months after approval 
of the protocol and a final report submitted 36 months after approval of the protocol. 

6. Based upon research recently published in the Proceedings of the National Academy of 
Sciences and upon the response of the Agricultural Biotechnology Stewardship Technical 
Committee to the December 1999 Bt com Data Call-in Notice, EPA has concluded that the 
weight of scientific data indicate that Bt com poses no unreasonable adverse impact on monarch 
butterfly populations. However, it has been identified in one of these papers, (Stanley-Home, et 
al, 2001) that the published data only cover acute exposure and longer term exposure to Bt c9m 
pollen should be considered. EPA is aware that studies are underway to assess the potential for 
longer-term exposure to Bt com pollen to adversely impact monarch populations. Monsanto 
must report the results ofthese studies to EPA as soon as the results are available publicly or 
Monsanto must provide valid scientific studies to address this issue by January 31, 2003. The 
report must be able to be made available to the public at the time it is submitted to EPA. 

7. Submitted avian toxicity data on Cry1Ab Bt corn was scientifically sound and no treatment 
mortality or behavior change was observed between the dosed and control replicates. However, 
data from repeated exposure(s) to higher doses of Bt com are needed to make a hazard 
assessment. A supplemental study is required. The study must be of appropriate duration to 
represent the start and growing periods of the test species such as six weeks in meat-type 
chickens. Balanced diets should be formulated according to the National Research Council 
guidelines ("Nutrient Requirements of Poultry," Ninth Revised Edition, 1994) with the energy 
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requirements of the test species being met by the inclusion of com in the diet to assess hazards 
from chronic exposure of wild or domesticated fowl. A protocol for poultry studies·must be 
submitted on or before March 15, 2002 with a final report submitted 18 months after approval of 
the protocol. 

8. Studies are required to evaluate the impacts of north-south movement of Helicoverpa zea 
from com-growing regions to cotton-growing regions on the resistance management of com 
earworm, including field studies, as needed, to determine the adequacy of the current resistance 
management program. Either existing studies must be submitted or a protocol for field studies 
must be submitted on or before March 15, 2002 with an interim report submitted 12 months after 
approval of the protocol and a final report submitted 24 months after approval of the protocol. 

9. Research on the impacts of insecticidal sprays on the effectiveness of the refuge are required. 
Monsanto must submit either a copy of the NC-205 protocol or a protocol of its own to the 
Agency by March 15, 2002. An interim report is due in 12 months after submitting the NC-205 
protocol or approval of the registrant's protocol and a final report is due 24 months after 
submitting the NC-205 protocol or approval of the registrant's protocol. 

. Insect Resistance Mana~ement: 

The required IRM program for Bt com must have the following elements: 

1] Requirements relating to creation of a non-Bt com refuge in conjunction with the planting of 
any acreage of Bt com; 

2] Requirements for the registrants to prepare and require Bt com users to sign "grower 
agreements" which impose binding contractual obligations on the grower to comply with the 
refuge requirements; 

3] Requirements for the registrants to develop, implement, and report to EPA on programs to 
educate growers about IRM requirements; 

4] Requirements for the registrants to develop, implement, and report to EPA on programs to 
evaluate and promote growers' compliance with IRM requirements; 

5] Requirements for the registrants to develop, implement, and report to EPA on programs to 
evaluate whether there are statistically significant and biologically relevant changes in target 
insect susceptibility to Cry1Ab protein in the target insects; 

6] Requirements for the registrants to develop, and if triggered, to implement a "remedial action 
plan" which would contain measures the registrants would take in the event that any insect 
resistance was detected as well as to report on activity under the plan to EPA; 

7] Submit annual reports on sales, IRM grower agreements results, compliance, and educational 
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program on or before January 31 51 each year. 

a. Refuge Requirements 

1) Com-Belt Refuge Requirements 

Field com grown outside cotton-growing areas (e.g., the Com Belt), grower agreements (also 
known as stewardship agreements) will specify that growers must adhere to the refuge. 
requirements as described in the grower guide/product use guide and/or in supplements to the 
grower. guide/product use guide. 

• 

• 

• 

• 

• 

Specifically, growers must plant a structured refuge of at least 20% non-Bt com that may· 
be treated with insecticides as needed to control lepidopteran stalk-boring and other pests. 

Refuge planting options include: separate fields, blocks within fields (e.g., along the 
edges or headlands), and strips across the field. 

External refuges must be planted within 'iS mile (114 mile or closer preferred) . 

When planting the refuge in strips across the field, refuges must be at least 4 rows wide, 
preferably 6 rows wide. 

Insecticide treatments for control of ECB, CEW and Southwestern com borer (SWCB) 
may be applied only if economic thresholds are reached for one or more of these target 
pests. Economic thresholds will be determined using methods recommended by local or 
regional professionals (e.g., Extension Service agents, crop consultants). Instructions to 
growers will specify that microbial Bt insecticides must not be applied to non-Bt com 

·refuges. 

2) Cotton-Growing Area Refuge Requirements for Bt Com 

For Bt field com grown in cotton-growing areas, grower agreements (also known as stewardship 
agreements) will specify that growers must adhere to the refuge requirements as described in the 
grower guide/product use guide and/or in supplements to the grower guide/product use guide. 

• 

• 

• 

Specifically, growers in these areas must plant a structured refuge of at least 50% non-Bt 
com that may be treated with insecticides as needed to control lepidopteran stalk-boring 
and other pests. 

Refuge planting options include: separate fields, blocks within fields (e.g., along the 
edges or headlands), and strips across the field. 

External refuges must be planted within 'iS mile (1/4 mile or closer preferred) . 
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• 

• 

• 

• 

When planting the refuge in strips across the field, refuges must be at least 4 rows wide, 
preferably 6 rows wide. 

Insecticide treatments for control of ECB, CEW and Southwestern com borer (SWCB) 
may be applied only if economic thresholds are reached for one or more of these target 
pests. Economic thresholds will be determined using methods recommended by local or 
regional professionals (e.g., Extension Service agents, crop consultants). Instructions to 
growers will specify that microbial Bt insecticides must not be applied to non-Bt com 
refuges. 

For the 2002 growing season, cotton-growing areas i!lclude the following states: 
. Alabama, Arkansas; Georgia, Florida, Louisiana, North Carolina, Mississippi, South 
Carolina, Oklahoma (only the counties of Bryan, Caddo, Canadian, Garvin, and Grady), 
Tennessee (only the counties of Carroll, Chester, Crockett, Fayette, Franklin, Gibson, 
Hardeman, Hardin, Haywood, Hendersen, Lake, Lauderdale, Lawrence, Lincoln, 
McNairy, Madison, Obion, Rutherford, Shelby, and Tipton), Texas (except the counties 
of Carson, Dallam, Hansford, Hartley, Hutchinson, Lipscomb, Moore, Ochiltree, Roberts, 
and Sherman), Virginia (only the counties of Greens ville, Isle of Wight, Northampton, 
Southampton, Suffolk and Sussex) and Missouri (only the counties of Butler, Dunklin, 
Mississippi, New Madrid, Pemiscot, Scott and Stoddard). 

For the 2003 growing season and thereafter unless modified by an approved amendment, 
cotton-growing areas include the following states: Alabama, Arkansas, Georgia, Florida, 
Louisiana, North Carolina, Mississippi, South Carolina, Oklahoma (only the counties of 
Beckham, Caddo, Comanche, Custer, Greer, Harmon, Jackson, Kay, Kiowa, Tillman, 
Washita), Tennessee (only the counties of Carroll, Chester, Crockett, Dyer, Fayette, 
Franklin, Gibson, Hardeman, Hardin, Haywood, Lake, Lauderdale, Lincoln, Madison, 
Obion, Rutherford, Shelby, and Tipton), Texas (except the counties of Carson, Dallam, 
Hansford, Hartley, Hutchinson, Lipscomb, Moore, Ochiltree, Roberts, and Sherman), 
Virginia (only the counties of Dinwiddie, Frailklin City, Greensville, Isle of Wight, 
Northampton, Southampton, Suffolk City, Surrey, Sussex) and Missouri (only the 
counties of Dunkin, New Madrid, Pemiscot, Scott, Stoddard). 

b. Grower Agreements 

1] Persons purchasing the Bt com product must sign a grower agreement. The term "grower 
agreement" refers to any grower purchase contract, license agreement, or similar legal document. 

2] The grower agreement and/or specific stewardship documents referenced in the grower 
agreement must clearly set forth the terms of the current IRM program. By signing the grower 
agreement, a grower must be contractually bound to comply with the requirements of the IRM 
program. 
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3] The registrant must establish by the 2003 growing season, a system which is reasonably likely 
to assure that persons purchasing the Bt com product will affirm annually that they are 
contractually bound to comply with the requirements of the IRM program. The proposed system 
will be submitted to EPA on or before March 15, 2002. 

4] The registrant must continue to use their current grower agreement and submit to EPA by 
November 1, 2001 a copy of that agreement and any specific stewardship documents referenced 
in the grower agreement. If Monsanto wishes to change any part of the grower agreement or any 
specific stewardship documents referenced in the grower agreement that would affect either the 
content of the IRM program or the legal enforceability of the provisions of the agreement relating 
to the IRM program, thirty days prior to implementing a proposed change, the registrant must 
submit to EPA the text of such changes to ensure that it is consistent with the terms and 
conditions of the amendment. 

5] The registrant must establish a system which is reasonably likely to assure that persons 
purchasing the Bt com sign grower agreement(s), and must provide by January 31, 2002 a written 
description of that system. 

6] The registrant shall maintain records of all Bt com grower agreements for a period of three 
y~ars from December 31 of the year in which the agreement was signed .. 

7] Beginning on January 31, 2003 and annually thereafter, the registrant shall provide EPA with a 
report showing the number of units of its Bt com seeds sold or shipped and not returned, and the 
number ofsuch units that were sold to persons who have signed grower agreements. The report 
shall cover the time frame of the twelve-month period covering the prior August through July. 
Note: the first report shall contain the specified information for the time frame starting with the 
date of registration and ending July 31, 2002. 

8] The registrant must allow a review of the grower agreements and grower agreement records by 
EPA or by a State pesticide regulatory agency if the State agency can demonstrate that 
confidential business information, including names, personal information, and grower license 
numb~r, will be protected. 

c. IRM Education and IRM Compliance Monitoring Programs 

1] Monsanto must design and implement a comprehensive, ongoing IRM education program 
designed to convey to Bt com users the importance of complying with the IRM program. The 
program shall include information encouraging Bt com users to pursue optional elements of the 
IRM program relating to refuge configuration and proximity to Bt com fields. The education 
program shall involve the use of multiple media, e.g. face-to-face meetings, mailing written 
matericil.s, EPA reviewed language on IRM requirements on the bag or bag tag, and electronic 
communications such as by Internet, radio, or television commercials. Copies of the materials 
will be provided to EPA for its records. The p,rogram shall involve at least one written 
communication annually to each Bt com user separate from the grower technical guide. The 
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communication shall inform the user of the current IRM requirements. Monsanto shall 
coordinate its education programs with educational efforts of other registrants and other 
organizations, such as the National Corn Grower Association and state extension programs. 

2] Annually, the registrant shall revise, and expand as necessary, its education program to take 
into account the information collected through the compliance survey required under paragraph 
6] and from other sources. The changes shall address aspects of grower compliance that are not 
sufficiently high. 

3] Beginning January 31, 2002 and annually thereafter, the registrants must provide a ;eport to 
EPA summarizing the activities carried ·out under the education program for the prior year and 
the plans for their education program during the current year. The registrant must either submit a 
separate report or contribute to the report from the industry working group (ABSTC). 

4] The registrant must design and implement an ongoing IRM compliance assurance program 
designed to evaluate the extent to which growers purchasing its Bt com product are complying 
with the IRM program and that takes such actions as are reasonably needed to assure that 
growers who have not complied with the program either do so in the future or lose their access to 
the Bt com product. The registrant shal~ coordinate with othe~ registrants in designing and 
implementing its compliance assurance program. The registrant must prepare·and submit by 
Jan wiry 31, 2002 a written description of their compliance assurance program including a 
summary of the program implemented in the 2001 growing season. Other required features of 
the program are described in paragraphs 5]- 15]below. 

5] The registrant must establish and publicize a "phased compliance approach," i.e., a guidance 
document that indicates how the registrant will address instances of non-compliance with the 
terms of the IRM program and general criteria for choosing among options for responding to any 
non-compliant growers. While recognizing that for reasons of difference in business practices 
there are needs for flexibility between diffe~ent companies, all Bt com registrants must use a 
consistent set of standards for responding to non-compliance. The options shall include 
withdrawal of the right to purchase Bt com for an individual grower or for all growers in a 
specific region; An individual grower found to be significantly out of compliance two years in a 
row would be denied sales of the product the next year. Similarly, seed dealers who are not 
fulfilling their obligations to inform/educate growers of their IRM obligations will lose their 
opportunity to sell Bt com. 

6] The IRM compliance assurance program shall include an annual survey of a statistically 
representative sample of Bt com growers conducted by an independent third party. The survey 
shall measure the degree of compliance with the IRM program by growers in different regions of 
the country and consider the potential impact of non-response. The sample size and geographical 
resolution may be adjusted annually, based upon input from the independent marketing research 
firm and academic scientists, to allow analysis of compliance behavior within the four ABSTC 
regions or between regions. The sample size must provide a reasonable sensitivity for comparing 
results across the U.S. 
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7] The survey shall be designed to provide an understanding of any difficulties growers 
encounter in implementing IRM requirements. An analysis of the survey results must include the 
reasons, extent, and potential biological significance of any implementation deviations. 

8] The survey shall be designed to obtain grower feedback on the usefulness of specific 
educational tools and initiatives. 

9] The registrant shall provide a preliminary summary of their findings by November 15 and a 
final written summary of the results of the prior year's survey (together with a description of the 
regions," the methodology used, and the supporting data) to EPA by January 31 of each year. The 
registrant shall confer with other registrants and EPA on the design and content of the survey 
prior to its implementation. 

1 0] Annually, the registrant shall revise, and expand as necessary, its compliance assurance 
program to take into account the information collected through the compliance survey required 
under paragraphs 6] through 8] and from other sources. The changes shall address aspects of 
grower compliance that are not sufficiently high. The registrants must confer with the Agency 
prior to adopting any changes. 

11] The registrant shall train its representatives who make on-farm visits with Bt com growers to 
perform assessments of compliance with IRM requirements. In the eventthat any ofthese visits 
result in the identification of a grower who is not in compliance with the IRM program, the 
registrant shall take appropriate action, consistent with its "phased compliance approach," to 
promote compliance. 

12] The registrant shall carry out a program for investigating legitimate "tips and complaints" 
that its growers are not in compliance with the IRM program. Whenever an investigation results 
in the identification. of a grower who is not in compliance with the IRM program, the registrant 
shall take appropriate action, consistent with its "phased compliance approach." · 

13] If.a grower, who purchases Bt com for planting, was specifically identified as not being in 
compliance during ·the previous year, the registrant shall visit with the grower and evaluate 
whether that the grower is in compliance with the IRM program for the current year. 

14] Beginning January 31, 2003 and annually thereafter, each registrant shall provide a report to 
EPA summarizing the activities carried out under their compliance assu.rapce program for the 
prior year and the plans for the compliance assurance program during the current year. The 
report will include information regarding grower interactions (including, but not limited to, on
farm visits, verified tips and complaints, grower meetings and letters), the extent of non
compliance, corrective measures to address the non-compliance, and any follow-up actions taken. 
The registrants may elect to coordinate information and report collectively the results of their 
compliance assurance programs. 

15] The registrant and the seed com dealers for the registrant must allow a review of the 
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compliance records by EPA or by a State pesticide regulatory agency ifthe State agency can 
demonstrate that confidential business information, including the names, personal information, 
and grower license number of the growers will be protected. 

d. Insect Resistance Monitoring 

The Agency is imposing the following conditions for this product: 

1) The registrants will monitor for resistance and/or trends in increased tolerance for Ostrinia 
nubilalis (European com borer), Diatraea grandiosella (Southwestern com borer), and/or 
Helicoverpa zea (com earworm). Sampling should be focused in those areas in which there is 
the highest risk of resistance development. The ABSTC has identified four regions for its 
compliance and monitoring programs. Sampling target for each insect pest will be at least 200 
insects in any region where adoption of Bt com exceeds 50% and the insect is a pest species in 
that region. Sampling target for each insect pest will be at least 1 00 insects in all other regions 
where the insect is a pest species in that region. 

2) The ABSTC will convene.an advisory panel of academic experts from NC-205, USDA, and 
EPA to examine the current monitoring program and methodology and to consider enhancements 
to the current monitoring program forimplementation in 2002. Consensus changes 

· recommended by the joint panel will be implemented as soon as possible, beginning in 2002, 
including modification in the number of insects collected per site, number of sites, number of 
regions sampled, and/or modifications in methodology, such as field screening or F2 screening. 

3) The registrant shall provide to EPA a description of its resistance monitoring plan by January 
31, 2003. The description shall include: sampling (number of locations and samples per 
locations), sampling methodology, bioassay methodology, standardization procedures, detection 
technique and sensitivity, and the statistical analysis of the pr<;>bability of detecting resistance. 

4) The registrant must follow up on grower, extension specialist or consultant reports of less 
than expected results or control failures for the target lepidopteran pests Ostrinia nubi/alis 
(ECB), Diatraea grandiose/la (SWCB), and Helicoverpa zea (CEW/CBW). The registrant will 
instruct its customers (growers and seed distributors) to contact them (e.g., via a toll-free 
customer service number) if incidents of unexpected levels of damage occurs from these target 
pests. The registrant will investigate all darriage reports submitted to the company or the 
company's representatives. See RemediaJ Action Plans section below. 

5) A report on results of resistance monitoring and investigations of damage reports must be 
submitted to the Agency annually by April 30th each year for the duration of the conditional 
registration. 

e. Remedial Action Plans 

A Remedial Action Plan covering both suspected and confirmed resistance for European com 
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borer, com earworm, and southwestern com borer is provided in Enclosure 1. If resistance 
involves any of these three target pests, the registrants collectively must implement the Remedial 
Action Plan contained in Enclosure 1. The registrant must obtain approval from EPA before 
modifying the Remedial Action Plan for Com. 

Annual Reports: 

The registrant will provide annual reports to EPA on its Cry 1 Ab PIP expressed in com based on 
the following table. 

Report Description Due Date 

Annual Sales Reported by county and state summed by January 31st each year 
state 

Grower Agreement Number of units of Bt com seeds shipped or January 31 51 each year 
sold and not returned, and the number of beginning in 2003 
such units that were sold to persons who have 
signed grower agreements 

Grower Education Education program completed previous year January 31 51 each year 
and plan for next year 

Proposed Written description of Compliance Assurance January 31, 2002 
Compliance Plan Program 

Compliance Compliance Assurance Program Results January 31 51 each year 
Assurance Plan starting in 2003 

Compliance To include annual survey results and plans Preliminary survey 
for the next year report November 15th 

each year and full 
report January 31 51 

each year thereafter 

Insect Resistance Description of the program including January 31,2093 
Monitoring sampling (number of locations and samples 

per locations)~ sampling methodology, 
bioassay methodology, standardization 
ptocedures, detecti~n technique and 
sensitivity, and the statistical analysis of the 
probability of detecting resistance. 

Additional reports are due as described in the (ollowing table: 
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IRM Grower Proposed system to assure growers January 31, 2002 
Agreements sign grower agreements 

IRM Affirmation System to assure annual affirmation March 15, 2002 
Plan by growers of their IRM obligations 

Changes to Grower Current grower agreement(s) and any November 1, 2001 and at 
Agreement and/or specific stewardship documents least 30 days before any 
IRM documents changes related to IRM are 

expected to be imposed. 

Insect Resistance Results of monitoring and April 30'h each year 
' Monitoring Results investigations of damage reports 

If these conditions are not complied with, the registration will be subject to cancellation in 
accordance with FIFRA section 6(e). Your release for shipment ofMON810 corn and your letter 
of October 15, 2001 constitute acceptance ofthese conditions. 

A stamped copy of the FIFRA label is enclosed for your records. 

Enclosure 

11 

Sincerely, 

'~~- ti!~~ 
/ anet L. Andersen, Ph.D, Director 

Biopesticides and Pollution 
Prevention Division (7511 C) 



SYMBOL 

SURNAME 

DATE 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Dr. Russell P. Schneider 
Director, Regulatory Affairs 
Monsanto Company 
600 13th Street, N.W. 
Suite 660 
Washington, D.C. 20005 

Dear Dr. Schneider: 

Subject: Amendment Request Dated October 12,2001 Regarding Monsanto's 
Registration for Cry lAb Protein Expressed in Com · 
EPA Registration No. 524-489 

The amendment referred to above, submitted in connection with registration under 
section 3(c)(7)(A) of the Federal Insecticide, Fungicide, and Rodenticide Act, as amended, is 
acceptable subject to the following comments. 

Expiration Date: 

The subject registration will automatically expire on midnight October 15, 2008. 

Data: 

You must submit the following data in the time frames specified. 

1. The Agency is requiring Monsanto to submit an analytical method for the detection of 
Cry1Ab protein in com grain and a thorough characterization of the antisera used in the 
method(s). The method must be validated by an independent laboratory validation. Both the 
method and the validation must be submitted to EPA by June 1, 2002. 

••••••••••••••••• 4 ••••••••••••••••• ••••••••••••••••• ••••••••••••••••• ••••••••••••••••• ••••••••••••••••• ••••••••••••••••• ••••••••••••••••• 
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must also be conducted. These additional data are required to augment the health effects 
database for Cry1Ab com by March 15,2003. 

3. The Agency is requiring protein expression data in terms of dry weight, as the amount of 
protein present in the given tissue. Tissues for which expression data must be provided include: 
leaf, root, pollen, seed, and whole plant. In addition, data for each of these tissues should be 
provided for young plants in rapid growth, during flowering, and mature plants before harvest 
when that part of the plant is present. Data are due on or before March 15, 2003. 

4. The Agency is requiring testing of Cry1Ab protein in soil under a range of conditions typical 
of Bt com cultivation. EPA requires Monsanto or Monsanto in cooperation with other registrants 
to submit test protocols before the stud.ies are actually-conducted. In general, the Agency 
anticipates that soils would be sampled from fields where Bt com has been ·grown continuously 
for at least 3 years compared with fields where no Bt crop has been grown. These paired fields 
would include several locations throughout the com growing area of the US representing 
different soil and climatic variations. The Agency anticipates that samples would·need to be 
taken 2 or 3 times during the growing season. Monsanto is required to submit a protocol on or 
before March 15, 2002. An interim report is due 12 months after the protocol is approved and a 
final report is due 24 months after the final protocol is approved. 

5. EPA is requiring confirmatory field data for possible impacts on non-target insects. Either 
existing studies must be submitted or the regist~ants must submit a protocol for field survey 
studies on or before March 15, 2002 with an interim report submitted 12 months after approval 
of the protocol and a fina~ report submitted 36 months after approval of the protocol. 

6. Based upon research recently published in the Proceedings of the National Academy of 
Sciences and upon the response of the Agricultural Biotechnology Stewardship Technical 
Committ.ee to the December 1999 Bt com Data Call-in Notice, EPA has concluded that the 
weight of scientific data indicate that Bt com poses no unreasonable adverse impact on monarch 
butterfly populations. However, it has been identified in one of these papers, (Stanley-Home, et 
al, 2001) that the published data only cover acute exposure and longer term exposure to Bt com 
pollen should be considered. EPA is aware that studies are underway to assess the potential for 
longer-term exposure to Bt com pollen to adversely impact monarch populations. Monsanto 
must report the results of these studies to EPA as soon as the results are available publicly or 
Monsanto must provide valid scientific studies to address this issue by January 31,2003. The 
report must be able to be made available to the public at the time it is submitted to EPA. 

7. Submitted avian toxicity data on Cry1Ab Bt com was scientifically sound and no treatment 
mortality or behavior change was observed between the dosed and control replicates. However, 
data from repeated exposure(s) to higher doses of Bt com are needed to make a hazard 
assessment. A supplemental study is required. The study must be of appropriate duration to 
represent the start and growing periods of the test species such as six weeks in meat-type 
chickens. Balanced diets should be formulated according to the National Research Council 
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guidelines ("Nutrient Requirements of Poultry," Ninth Revised Edition, 1994) with the energy 
requirements of the test species being met by the inclusion of com in the diet to assess hazards 
from chronic exposure of wild or domesticated fowl. A protocol for poultry studies must be 
submitted on or before March 15, 2002 with a final report submitted 18 months after approval of 
the protocol. 

8. Studies are required to evaluate the impacts of north-south movement of Helicoverpa zea 
from com-growing regions to cotton-growing regions on the resistance management of com 
earworm, including field studies, as needed, to determine the adequacy of the current resistance 
management program. Either existing studies must be submitted or a protocol for field studies 
must be submitted on or before March 15, 2002 with an interim report submitted 12 months after 
approval of the protocol and a final report submitted 24 months after approval of the protocol. 

9. Research on the impacts of insecticidal sprays on the effectiveness of the refuge are required. 
·Monsanto must submit either a copy of the NC-205 protocol or a protocol of its own to the 
Agency by March 15, 2002. An interim report is due in 12 months after submitting the NC-205 
protocol or approval of the registrant's protocol and a final report is due 24 months after 
submitting the NC-205 protocol or approval of the registrant's protocol. 

Insect Resistance Manaeement: 

The required IRM program for Bt com must have the following elements: 

1] Requirements relating to creation of a non-Bt com refuge in conjunction with the planting of 
any acreage of Bt com; 

2] Requirements for the registrants to prepare and require Bt com users to sign "grower 
agreements" which impose binding contractual obligations on the grower to comply with the 
refuge requirements; 

3] Requirements for the registrants to develop, implement, and report to EPA on programs to 
educate growers about IRM requirements; 

4] Requirements for the registrants to develop, implement, and report to EPA on programs to 
evaluate and promote growers' compliance with IRM requirements; 

5] Requirements for the registrants to develop, implement, and report to EPA on programs to 
evaluate whether there are statistically significant and biologically relevant changes in target 
insect susceptibility to Cry1Ab protein in the target insects; 

6] Requirements for the registrants to develop, and if triggered, to implement a "remedial action 
plan" which would contain measures the registrants would take in the event that any insect 
resistance was detected as well as to report on· activity under the plan to EPA; 
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7] Submit annual reports on sales, IRM grower agreements results, compliance, and educational 
program on or before January 31 51 each year. 

a. Refuge Requirements 

1) Com-Belt Refuge Requirements 

Field com grown outside cotton-growing areas (e.g., the Com Belt), grower agreements (also 
kllown as stewardship agreements) will specify that growers must adhere to the refuge 
requirements as described in the grower guide/product use guide and/or in supplements to the 
grower guide/product use guide. 

• 

• 

• 

• 

• 

Specifically, growers must plant a structured refuge of at least 20% non-Bt com that may 
be treated with insecticides as needed to control lepidopteran stalk-boring and other pests. 

Refuge planting options include: separate fields, blocks within fields (e.g., along the 
edges or headlands), and strips across the field. 

External refuges must b~ planted within Y2 mile (114 mile or closer preferred) . 

When planting the refuge in strips across the field, refuges must be at least 4 rows wide, 
preferably 6 rows wide. 

Insecticide treatments for control ofECB; CEW and Southwestern com borer (SWCB) 
may be applied only if economic thresholds are reached for one or more of these target 
pests. Economic thresholds will be determined using methods recommended by local or 
regional professionals (e.g., Extension Service agents, crop consultants). Instructions to 
growers will specify that microbial Bt insecticides must not be applied to non-Bt com 
refuges. 

2} Cotton-Growing Area Refuge Requirements for Bt Com 

For Bt field com grown in cotton-growing areas, grower agreements (also known as stewardship 
agreements) will specify that growers must adhere to the refuge requirements as described in the 
grower guide/produc! use guide. and/or in supplements to the grower guide(product use guide. 

• 

• 

Specifically, growers in these areas must plant a structured refuge of at least 50% non-Bt 
com that may be treated with insecticides as needed to control lepidopteran stalk-boring 
and other pests. 

Refuge planting options include: separate fields, blocks within fields (e.g., along the 
edges or headlands), and strips across the field. 
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• 

• 

• 

External refuges must be planted within 'l'2 mile (1/4 mile or closer preferred). 

When planting the refuge in strips across the field, refuges must be at least 4 rows wide, 
preferably 6 rows wide. 

Insecticide treatments for control ofECB, CEW and Southwestern com borer (SWCB) 
may be applied only if economic thresholds are reached for one or more of these target 
pests. Economic thresholds will be determined using methods recommended by local or 
regional professionals (e.g., Extension Service agents, crop consultants). Instructions to 
growers will specify that microbial Bt insecticides must not be applied to non-Bt com 
refuges. 

For the 2002 growing season, cotton-growing areas include the following states: 
Alabama, Arkansas, Georgia, Florida, Louisiana, North Carolina, Mississippi, South 
Carolina, Oklahoma (only the counties of Bryan, Caddo, Canadian, Garvin, and Grady), 
Tennessee (only the counties of Carroll, Chester, Crockett, Fayette, Franklin, Gibson, 
Hardeman, Hardin, Haywood, Hendersen, Lake, Lauderdale, Lawrence, Lincoln, 
McNairy, Madison, Obion, Rutherford, Shelby, and Tipton), Texas (except the counties 
of Carson, Dallam, Hansford, Hartley, Hutchinson, Lipscomb, Moore, Ochiltree, Roberts, 
and Sherman), Virginia (only the counties ofGreensville, Isle of Wight, Northampton, 
Southampton, Suffolk and Sussex) and Missouri (only the counties ofButler, Dunklin, 
Mississippi, New Madrid, Pemiscot, Scott and Stoddard). 

For the 2003 growing season and thereafter unless modified by an approved amendment, 
cotton-growing areas include the following states: Alabama, Arkansas, Georgia, Florida, 
Loui$iana, North Carolina, Mississippi, South Carolina, Oklahoma (only the counties of 
Beckham, Caddo, Comanche, Custer, Greer, Harmon, Jackson, Kay, Kiowa, Tillman, 
Washita), Tennessee (only the counties of Carroll, Chester, Crockett, Dyer, Fayette, 
Franklin, Gibson, Hardeman, Hardin, Haywood, Lake, Lauderdale, Lincoln, Madison, 
Obion, Rutherford, Shelby, and Tipton), Texas (except the counties of Carson, Dalhim, 
Hansford, Hartley, Hutchinson, Lipscomb, Moore, Ochiltree, Roberts, and Sherman), 
Virginia (only the counties of Dinwiddie, Franklin City, Greensville, Isle of Wight, 
·Northampton, Southampton, Suffolk City, Surrey, Sussex) and Missouri (only the 
counties of Dunkin, New Madrid, Pemiscot, Scott, Stoddard). 

b. Grower Agreements 

1] Persons purchasing the Bt com product must sign a grower agreement. The term "grower 
agreement" refers to any grower purchase contract, license agreement, or similar legal document. 

2] The grower agreement and/or specific stewardship documents referenced in the grower 
agreement must clearly set forth the terms of the current IRM program. By signing the grower 
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agreement, a grower must be contractually bound to comply with the requirements of the IRM 
program. 

3] The registrant must establish by the 2003 growing season, a system which is reasonably likely 
to assure that persons purchasing the Bt com product will affirm annually that they are 
contractually bound to comply with the requirements of the IRM program. The proposed system 
will be submitted to EPA on or before March 15, 2002. 

4] The registrant must continue to use their current grower agreement and submit to EPA by· 
November 1, 2001 a copy of that agreement and any specific stewardship documents referenced 
in the grower agreement. If Monsanto wishes to change any part of the grower agreement or any 
specific stewardship documents referenced in the grower agreement that would affect either the 
content of the IRM program or the legal enforceability of the provisions of the agreement 
relating to the IRM program, thirty days prior to implementing a proposed change, the registrant 
must submit to EPA the text of such changes to ensure that it is consistent with the terms and 
conditions of the amendment. 

5] The registrant must establish a system which is reasonably likely to assure that persons 
purchasing the Bt com sign grower agreement( s ), and must provide by January 31, 2002 a 
written description of.that system. 

6] The registrant shall maintain records of all Bt com grower agreements for a period of three 
years from December 31 of the year in which the agreement was signed. 

7] Beginning on January 31, 2003 and annually thereafter, the registrant shall provide EPA with 
a report showing the number of units of its Bt com seeds sold or shipped and not returned, and 
the number of such units that were sold to persons who have signed grower agreements. The 
report shall cover the time frame of the twelve-month period covering the prior August through 
July. Note: the first report shall contain the specified information for the time frame starting 
with the date ofregistration and ending July 31,2002. · 

8] The registrant must allow a review of the grower agreements and grower agreement records by 
EPA or by a State pesticide regulatory agency if the State agency can demonstrate that 
confidential business information, including names, personal information, and grower license 
number, will be protected. · 

c. IRM Education and IRM Compliance Monitoring Programs 

1] Monsanto must design and implement a comprehensive, ongoing IRM education program 
designed to convey to Bt com users the importance of complying with the IRM program. The 
program shall include information encouraging Bt com users to pursue optional elements of the 
IRM program relating to refuge configuration and proximity to Bt com fields. The education 
program shall involve the use of multiple media, e.g. face-to-face meetings_, mailing written 
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materials, EPA reviewed language on IRM requirements on the bag or bag tag, and electronic 
communications such as by Internet, radio, or television commercials. Copies of the materials 
will be provided to EPA for its records. The program shall involve at least one written 
communication annually to each Bt com user separate from the grower technical guide. The 
communication shall inform the user of the current IRM requirements. Monsanto shall 
coordinate its education programs with educational efforts of other registrants and other 
organizations, such as the National Com Grower Association and state extension programs. 

2] Annually, the registrant shall revise, and expand as necessary, its education program to take 
into account the information collected through the compliance survey required under paragraph 
6] and from other sources. The changes shall address aspects of grower compliance that are not 
sufficiently high. 

3] Beginning January 31, 2002 and annually thereafter, the registrants must provide a report to 
EPA summarizing the activities carried out under the education program for the prior year and 
the plans for their education program during the current year. The registrant must either submit a 
separate report or contribute to the report from the industry working group (ABSTC). 

4] The registrant must design and implement an ongoing IRM compliance assurance program 
designed to. evaluate the extent to which growers purchasing its Bt com product are complying 
with the IRM program and that takes such actions as are reasonably needed to assure that 
growers who have not complied with the. program either do so in the future or lose their access to 
the Bt com product. The registrant shall coordinate with other registrants in designing and 
implementing its compliance assurance program. The registrant must prepare and submit by 
January 31, 2002 a written description of their compliance assurance program including a 
summary of the prograin implemented in the 2001 growing season. Other required features of 
the program are described in paragraphs 5]- 15] below. 

5] The registrant must establish and publicize a "phased compliance approach," i.e., a guidance 
document that indicates how the registrant will address instances of non-compliance with the 
terms of the IRM program and general criteria for choosing among options for responding to any 
non-compliant growers. While recognizing that for reasons of difference in business practices 
there are needs for flexibility between different comparues, all Bt com registrants must use a 
consistent set of standards for responding to non-compliance. The options shall include 
withdrawal of the right to purchase Bt com for an individual grower or for all growers in a 
specific region. An individual grower found to be significantly out of compliance two years in a 
row would be denied sales of the product the next year. Similarly, seed dealers who are not 
fulfilling their obligations to infonnleducate growers of their IRM obligations will lose their 
opportunity to sell Bt com. 

6] The IRM compliance assurance program shall include an annual survey of a statistically 
representative sample of Bt com growers conducted by an independent third party. The survey 
shall measure the degree of compliance with the IRM program by growers in different regions of 
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the country and consider the potential impact of non-response. The sample size and geographical 
resolution may be adjusted annually, based upon input from the independent marketing research 
firm and academic scientists, to allow analysis of compliance behavior within the four ABSTC 
regions or between regions. The sample size must provide a reasonable sensitivity for comparing 
results across the U.S. 

7] The survey sha!l be designed to provide an understanding of any difficulties growers 
encounter in implementing IRM requirements. An analysis of the survey results must include the 
reasons, extent, and potential biological significance of any implementation deviations. 

8] The survey shall be designed to obtain grower feedback on the usefulness of specific 
educational tools and initiatives.' 

9] The registrant shall provide a preliminary summary of their findings by November 15 and a 
final written summary of the results of the prior year's survey (together with a description of the 
regions, the methodology used, and the supporting data) to EPA by January 31 of each year. The 
registrant shall confer with other registrants and EPA on the design and content of the survey 
prior to its implementation. · 

10] Annually, the registrant shall revise, and expand as necessary, its compliance assurance 
program to take into account the information collected through the compliance survey required 
under paragraphs 6] through 8] and from other sources. The changes shall address aspects of 
grower compliance that are not sufficiently high. The registrants must confer with the Agency 
prior to adopting any changes. · 

11] The registrant shall train its representatives who make on-farm visits with Bt corn growers to 
perform assessments of compliance with IRM requirements. In the event that any of these visits 
result in the identification of a grower who is not in compliance with the IRM program, the 
registrant shall take appropriate action, consistent with its "phased compliance approach," to 
promote compliance. 

12] The registrant shall carry out a program for investigating legitimate "tips and complaints" 
that its growers are not in compliance with the IRM program. Whenever an investigation results 
in the identification of a grower who is not in compliance with the IRM program, the registrant 
shall take appropriate action, con~istent with its "phased compliance approach." 

13] If a grower, who purchases Bt corn for planting, was specifically identified as not being in 
compliance during the previous ·year, the registrant shall visit with the grower and evaluate 
whether that the grower is in compliance with the IRM program for the current year. 

14] Beginning January 31, 2003 and annually thereafter, each registrant shall provide a report to 
EPA summarizing the activities carried out under their compliance assurance program for the 
prior year and the plans for the compliance assurance program during the current year. The 
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report will include information regarding grower interactions (including, but not limited to, on
farm visits, verified tips and complaints, grower meetings and letters), the extent of non
compliance, corrective measures to address the non-compliance, and any follow-up actions 
taken. The registrants may elect to coordinate information and report collectively the results of 
their compliance assurance programs. 

15] The. registrant and the seed com dealers for the registrant must allow a review of the 
compliance records by EPA or by a State pesticide regulatory agency if the State agency can 
demonstrate that confidential business information, including the names, personal information, 
and grower license number ofthe growers will be protected. 

d. Insect Resistance Monitoring 

The Agency is imposing the following conditions for this product: 

1) The registrants will monitor for resistance and/or trends in increased tolerance for Ostrinia 
nubilalis {European com borer), Diatraea grandiosella (Southwestern com borer), and/or 
Helicoverpa zea (com earworm). Sampling should be focused in those areas in which there is 
the highest risk of resistance development. The ABSTC has identified four regions for its 
compliance and monitoring programs. Sampling target for each insect pest will be at least 200 

··. insects in any region where adoption of Bt com exceeds 50% and the insect is a pest species in 
that region. Sampling target for each insect pest will be at least 1 00 insects in all other regions 
where the insect is a pest ~pecies in that region. 

2) The ABSTC will convene an advisory panel of academic experts from NC-205, USDA, and 
EPA to examine the current monitoring program and methodology and to consider enhancements 
to the current monitoring program for implementation in 2002. Consensus changes 
recommended by the joint panel will be implemented as soon as possible, beginning in 2002, 
including modification in the number of insects collected per site, number of sites, number of 
regions sampled, and/or modifications in methodology, such as field screening or F2 screening. 

· 3) The registrant shall provide to EPA a description of its resistance monitoring plan by January 
31, 2003. The description shall include: sampling (number oflocations and ~amples per 
locations), sampling methodology, bioassay methodology, standardization procedures, detection 
technique and sensitivity, and the statistical analysis of the probability of detecting resistance. 

4) The registrant must follow up on grower, extension specialist or consultant reports of less 
than expected results or control failures for the target lepidopteran ·pests Ostrinia nubila/is 
(ECB), Diatraea grandiosella (SWCB), and Helicoverpa zea (CEW/CBW). The registrant will 
instruct its customers (growers and seed distributors) to contact them (e.g., via a toll-free 
customer service number) if incidents of unexpected levels of damage occurs from these target 
pests. The registrant will investigate all damage reports submitted to the company or the 
company's representatives. See Remedial Action Plans section below. 
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5) A report on results of resistance monitoring and investigations of damage reports must be 
submitted to the Agency annually by April 301

h each year for the duration of the conditional 
registration. 

e. Remedial Action Plans 

A Remedial Action Plan covering both suspected and confirmed resistance for European corn 
borer, corn earworm, and southwestern corn borer is provided in Enclosure 1. If resistance 
involves any of these three target pests, the registrants collectively must implement the Remedial 
Action Plan contained in Enclosure 1. The registrant must obtain approval from EPA before 
modifying the Remedial Action Plan for Corn. 

Annual Reports: 

The registrant will provide · annual repo.rts to EPA on its Cry1Ab PIP expressed in corn based 
on the following table. 

Report Description· Due Date 

Annual Sales Reported by county and state summed by January 31 51 each year 
state 

Grower Agreement Number of units of Bt com seeds shipped or January 31 51 each year 
sold and not returned, and the number of beginning in 2003 
such units that were sold to persons who have 
signed grower agreements 

Grower Education Education program completed previous year January 3 P1 each year 
and plan for next year 

Proposed Written description of Compliance Assurance January 31, 2002 
Compliance Plan Program 

ComplianCie Compliance Assurance Program Results January 31 51 each year 
Assurance Plan starting in 2003 

Compliance To include annual survey results and plans Preliminary survey 
for the next year report November 15th 

each year and full 
report January 31 51 

each year thereafter 
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Insect Resistance Description of the program including January 31, 2003 
Monitoring sampling (number of locations and samples 

per locations), sampling methodology, 
bioassay methodology, standardization 
procedures, detection technique and 
sensitivity, and the statistical analysis of the 
probability of detecting resistance. 

Additional reports are due as described in the following table: 

IRM Grower Proposed system to assure growers January 31, 2002 
Agreements sign grower agreements 

IRM Affirmation System to assure annual affirmation March 15, 2002 
Plan by growers of their IRM obligations 

Changes to Grower Current grower agreement(s) and any November 1, 2001 and at 
Agreement and/or specific stewardship documents least 30 days before any 
IRM documents changes related to IRM are 

expected to be imposed. 

Insect Resistance Results of monitoring and April 30th each year 
Monitoring Results investigations of damage reports 

If these conditions are not complied with, the registration will be subject to cancellation in 
accordance with FIFRA section 6(e). Your release for shipment ofMON810 com and your letter 
of October 15, 2001 constitute acceptance of these conditions. 

A stamped copy of the FIFRA label is enclosed for your records. 

Enclosure 

11 

Sincerely, 

1 et L. Andersen, Ph.D, Director 
Biopesticides and Pollution 

Prevention Division {7511 C) 



Enclosure 

Remedial Action Plan for Responding to Resistance in European Corn Borer 
Corn Earworm and/or Southwestern Corn Borer 

(October 15, 2001) 

I. Definitions 

Suspected resistance 

EPA defines "suspected" resistance to mean, in the case of reported product failure, that: 
• the corn in question has been confirmed to be Bt com 

· • the seed used had the proper percentage of corn expressing Bt protein; 
• the relevant plant tissues are expressing the expected level of Bt protein; and 
• it has been ruled out that species not susceptible to the protein could b~'responsible for 

the damage, that no climatic or cultural reasons could be responsible for the damage, and 
that other reasonable causes for the observed product failure have been ruled out. 

The.Agency does not interpret "suspected resistance" to mean grower reports of possible control 
failures, nor does the Agency intend that extensive field studies and testing to confirm 
scientifically insect resistance be completed before responsive measures are undertaken. 

If resistance is "suspected," the registrant must instruct growers to do the following: 

• Use alternate control measures to control the pest suspected of resistance to Bt com in the 
affected region. . 

• Destroy crop residues in the affected· region immediately after harvest (i.e. within one 
month) with a technique appropriate for local production practices to minimize the 
possibility of resistant insects overwintering and contributing to the next season's pest 
popuiation. . 

Confirmed Resistance 

The registrant assumes responsibility for the implementation of resistance mitigation actions. 
undertaken in response to the occurrence of resistance during the growing season. When 
resistance has been confirmed, the registrant must immediately stop sale and distribution of Bt 
corn in the remedial action zone (may be less than a single county, single county, or multiple 
counties) where the resistance has been shown until an effective local mitigation plan approved 
by EPA has been implemented. 

A resistance event becomes confirmed if the progeny ofthe sampled ECB, CEW, or SWCB 
population would exhibit all of the following c_haracteristics in bioassays initiated with neonates: 

1. If there is > 30% survival and > 25% leaf area damaged in a 5-day bioassay 
using CrylAb-positive leaf tissue under controlled laboratory conditions. 



2. If standardized laboratory bioassays using diagnostic doses for ECB (Man;:on 
et a!. 2000), SWCB (Trisyono and Chippendale 1999), or CEW/CBW 
(USDA/ ARS/SIMRU, unpublished) demonstrate resistance has a genetic basis 
and survivorship in excess of 1% (gene frequency of population ~0.1). 

3. If an LC50 in a standard Cry lAb diet bioassay exceeds the upper limit of the 
95% confidence interval of the standard unselected laboratory population LC50 for 
susceptible ECB, SWCB, or CEW populations, as established by the ongoing 
baseline monitoring program. 

II. Remedial Action 

The registrant assumes responsibility for the implementation of resistance miti_gation actions 
undertaken in response to the occurrence of resistance during the growing season. In cases of 
"confirmed" resistance, the following strategy for CrylAb Bt com hybrids: 

The registrant will report all instances of confirmed pest resistanc~, as defined above, to 
the Agency within 30 days. Upon identification of a confirmed instance of resistance, 
registrants will take the following immediate mitigation measures: 

1. Notify customers and ext~nsion agents in the affected area, 

2. Require to customers and extension agents in the affected area the use of 
alternative control measures to reduce or control the local target pest population, 

3. Where appropriate, require to customers and extension agents in the affected 
area that crop residues be incorporated into the soil following harvest, to minimize 
the possibility of overwintering insects. 

4. Immediately stop sale and distribution of Bt com in the remedial action zone 
(may be a single or multiple counties) where the resistance has been shown until 
an effective local mitigation plan approved by EPA has been implemented. 

Within 90 days of a confirmed instance of pest resistance, as defined above, registrants will: 

1. Notify the Agency of the immediate mitigation measures that were 
implemented, 

2. Submit to the Agency a proposed long-term resistance management action plan 
for the affected area, 

3. Work closely with the Agency in assuring that an appropriate long-term 
resistance management action plan for the affected area is implemented, and 



4. Implement an action plan that is approved by EPA and that consists of some or 
all the following elements, as warranted: 

a. Informing customers and extension agents in the affected area of pest 
resistance, 

b. Increasing monitoring in the affected area, and ensuring that local 
target pest populations are sampled on an annual basis, 

c. Recommending alternative measures to reduce or control target pest 
populations in the affected area, 

d. Implementing intensified local IRM measures in the affected area based 
on the latest research results. The implementation of such measures will be 
coordinated by the Agency with other registrants; and : .. 

e. The implementation of the remedial action strategy will be coordinated 
by the Agency with other registrants and stakeholders. 

For mitigation of resistance in the growing season(s) following a confirmed resistance 
incident(s), use of the following procedures: 

1. Maintenance of the sales.·suspension of all Bt com hybrids (with the same 
protein or similar Bt proteins as the Bt tom hybrids with the resistant population) 
in the affected region would remain in place until an EPA-approved local 
resistance management plan is iri place to mitigate resistance in the affected 
region(s). 

2. The development and recommendation of alternative resistance management 
strategies for controlling the resistant pest(s) on com in the affected region. 

3. Notification of all relevant personnel (e.g., growers, consultants, extensio~ 
agents, seed distributors, processors, university cooperators, and state/federal 
authorities) in the affected region of the resistance situation. 



YieldGard® 
Insect Protected Corn 

· Product Label 

Bacillus thuringiensis CryiA(b) delta-endotoxin and the genetic 
material necessary for its production in corn 

Pure form of the Plant Pesticide, Bacillus thuringiensis subsp. kurstaki control protein as 
expressed by the cry!A(b) gene in com cells. 

Active Ingredient: 
Bacillus thuringiensis CryiA(b) delta endotoxin and the 
genetic material necessary for its production in com ........... 0.023 - 0.029%* 

*Percentage of total protein on a dry weight basis. 

Keep Out ofReach of Children 

CAUTION 

EPA REGISTRATION NUMBER 524-489 

EPA ESTABLISHMENT NUMBER 524-M0-002 

Monsanto Company 
700 Chesterfield Parkway North 
St. Louis, Missouri 63198 

Directions for Use: 

It is a violation of Federal law to use this product in any manner inconsistent with this 
labeling. 

The following information regarding commercial production must be included in the 
Grower Guide for Cotton and Non-Cotton Growing Areas. 

a) Com-Belt/Non-Cotton Growing Areas 

For CrylAb field com grown outside cotton-growing areas (e.g., the Com Belt), grower 
guides must specify that growers must adhere to the following refuge requirements. 



Growers must plant a stmctured refuge of at least 20% non-Bt com which may be 
treated with insecticides as needed to control lepidopteran stalk-boring and other 
pests. 

Refuge planting options include: separate fields, blocks within fields (e.g., along 
the edges or headlands), and strips across the field. 

External refuges must be planted within~ mile (114 mile or closer preferred). 

When planting the refuge in strips across the field, refuges must be at least 4 rows 
wide, preferably 6 rows wide. 

Insecticide treatments for control ofECB, CEW, and Southwestern com borer 
(SWCB) may be applied only if economic thresholds are reached for one or more 
of these target pests. Economic thresholds will be determined using methods 
recommended by local or regional professionals (e.g., Extension Service agents, 
crop consultants). Instmctions to growers will specify that microbial Bt 
insecticides must not be applied to non-Bt com refuges. 

b) Cotton-Growing Area Refuge Requirements for Bt com 

For the 2002 growing season, cotton-growing areas include the following states 
Alabama, Arkansas, Florida, Georgia, Louisiana, North Carolina, Mississippi, 
South Carolina, Virginia (only the counties of Gre.ensville, Isle of Wight, 
Northhampton, Southhampton, Sussex, and Suffolk), Missouri (only the counties 
of Butler, Dunklin, Mississippi, New Madrid, Pemiscot, Scott, and Stoddard), 
Oklahoma (only the counties ofBryan, Caddo, Canadian, Garvin, and Grady), 
Tennessee (only the counties of Carroll, Chester, Crockett, Fayette, Franklin, 
Gibson, Hardeman, Hardin, Haywood, Henderson, Lake, Lauderdale, Lawrence, 
Lincoln, McNairy, Madison, Obion, Rutherford, Shelby, and Tipton) and Texas 
(with exception of the counties ofDallam, Sherman, Hansford, Ochiltree, 
Lipscomb, Hartley, Moore, Hutchinson, Roberts, and Carson). 

For 2003 and beyond growing seasons, cotton-growing areas include the 
following states: Alabama, Arkansas, Florida, Georgia, Louisiana, North 
Carolina, Mississippi, South Carolina, Oklahoma (only the counties of Beckham, 
Caddo, Comanche, Custer, Greer, Harmon, Jackson, Kay, Kiowa, Tillman, and 
Washita), Tennessee (only the counties of Carroll, Chester, Crockett, Dyer, 
Fayette, Franklin, Gibson, Hardeman, Hardin, Haywood, Lake, Lauderdale, 
Lincoln, Madison, Obion, Rutherford, Shelby, and Tipton), Texas (exceptthe 
counties of Carson, Dallam, Hansford, Hartley, Hutchinson, Lipscomb, Moore, 
Ochiltree, Roberts, and Sherman) Virginia (only the counties ofDinwiddie, 
Franklin City, Greensville, Isle of Wight, Northampton, Southampton, Suffolk 
City, Surrey, and Sussex), and Missouri (only the counties of Dunkin, New 
Madrid, Pemiscot, Scott, and Stoddard) 



For Bt field com grown in cotton-growing areas, grower guides must specify that growers 
must adhere to the following refuge requirements. 

Growers must plant a structured refuge of at least 50% non-Bt com which may be 
treated with insecticides as needed to control lepidopteran stalk-boring and other 
pests. 

Refuge planting options include: separate fields, blocks within fields (e.g., along 
the edges or headlands), and strips across the field. 

External refuges must be planted within Y2 mile (1/4 mile or closer pr~ferred). 

When planting the refuge in strips across the field, refuges must be at feast 4 rows 
wide, preferably 6 rows wide. 

Insecticide treatments for control ofECB, CEW, and Southwestern com borer 
(SWCB) may be applied only if economic thresholds are reached for one or more 
of these target pests. Economic thresholds will be deteimined using methods 
recommended by local or regional professionals (e.g., Extension Service agents, 
crop consultants). Instructions to growers will specify that microbial Bt 
insecticides must not be applied to non-Bt corn refuges. 

Com has been transformed to express the CryiA(b) form of the Bacillus thuringiensis 
subsp. kurstaki (B.t.k.) delta endotoxin protein for the control or suppression of the 
following lepidopteran com insect pests: 

European com borer 
Southwestern com borer 
Southern cornstalk borer 
Com earworm 
Fall armyworm 
Stalk borer 

Ostrinia nubilalis 
Diatraea grandiosella 
Diatraea crambidoides 
Helicoverpa zea 
Spodoptera frugiperda 
Papaipema nebris 

Sales of corn hybrids that contain Monsanto's B.t. corn plant pesticide must be 
accompanied by a Grower Guide which includes information on planting, production and 
insect resistance management and notes that routine applications of insecticides to control 
these insects are usually unnecessary when corn containing the B.t. delta-endotoxin 
protein are planted. 



MONSANTO 
Food· Health· Hope""' 

October 15, 2001 

U.S. Environmental Protection Agency 
Office of Pesticide Programs 
Biopesticide and Pollution Prevention Division 
Document Processing Desk (H7504C) 
Room 226A, Crystal Mall #2 
1921 Jefferson Davis Highway 
Arlington, \1 A 22202 

MONSANTO COMPANY 
600 13TH STREET, N.W. 
SUiTE 660 
WASHINGTON, D.C. 20005 
TEL: (202) 783-2460 
FAX: (202) 783-2468 

. .- .. ____. .. 

RECEIV.ED 
;{}l'f t r: 2t'1fil , \1 I ,J ·"· 

OPP/BPPO 

Attn.: Dr. Janet Andersen, Director, Biopesticides and Pollution Prevention Division 

Subject: YieldGard® Insect Protected Com (EPA Reg. No. 524-489) 

Dear Dr. Andersen: 

YieldGard® Insect Protected Com, EPA Reg. No. 524-489, was registered by EPA 
December 20, 1996 and subsequently extended to September 30, 2001, and then to 
October 15,2001. On October 12,2001, Monsanto submitted an application to amend 
the registration under section 3(c)(7)(A) of the Federal Insecticide, Fungicide and 
Rodenticide Act. EPA responded in a letter dated October 15, 2001 that the amendment 
is acceptable provided that Monsanto agrees in writing to the terms and conditions set 
forth in their letter. 

Monsanto herewith accepts the terms and conditions set forth in the Agency's letter, 
dated October 15,2001, to amend and extend the YieldGard® Insect Protected Com 
registration for seven (7) years until October 15, 2008. 

If you have any questions regarding this acceptance letter, please contact Dr. Keith 
Reding at 636-737-7559 or me at 202-383-2866. 

Russell P. Schneider, Ph.D. 
Director, Regulatory Affairs 



CC: 
Keith Reding 
Sheila Schuette 
Regulatory Files 

October 15, 200 I 
Page 2 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Dr. Russell P. Schneider 
Director, Regulatory Affairs 
Monsanto Company 
600 131h Street, N.W. 
Suite 660 
Washington, D.C. 20005 

Dear Dr. Schneider: 

OCT 

Subject: Amendment Request Dated October 12, 2001 Regarding Monsanto's 
Registration for Cry1Ab Protein Expressed in Com I Amended PA Letter 
EPA Registration No. 524-489 

The amendment referred to above, submitted in connection with registration under section 
3(c)(7)(A) of the Federal Insecticide, Fungicide, and Rodenticide Act, as amended, will be 
acceptable provided that you do or agree in writing to do the following. 

Expiration Date: 

The subject registration will automatically expire on midnight October 15, 2008. 

Data: 

1. The Agency is requiring Monsanto to submit an analytical method for the detection of 
Cry1Ab protein in com grain and a thorough characterization of the antisera used in the 
method(s). The method must be validated by an independent laboratory validation. Both the 
method and the validation must be submitted to EPA by June 1, 2002. 

2. Amino acid sequence data submitted indicate that there are no similarities between CrylAb 
protein and any known toxins or allergens. However, since the initial registration, the value of 
comparing the amino acid sequence to known toxins and allergens has been highlighted and 
therefore a stepwise 8 amino acid analysis of the subject protein against newly available known 
allergen sequence datab~ses is required. In addition, a processing and/or heat stability study 
must also be conducted. I hese addihonak.®/(fu~f~Hie(ij~Ired to augment the health effects 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

3. The Agency is requiring protein expression data in terms of dry weight, as the amount of 
protein present in the given tissue. Tissues for which expression data must be provided include: 
leaf, root, pollen, seed, and whole plant. In addition, data for each of these tissues should be 
provided for young plants in rapid growth, during flowering, and mature plants before harvest 
when that part of the plant is present. Data are due on or before March 15, 2003. 

4. The Agency is requiring testing ofCrylAb protein in soil under a range of conditions typical 
of Bt com cultivation. EPA requires Monsanto or Monsanto in cooperation with other registrants 
to submit test protocols before the studies are actually conducted. In general, the Agency 
anticipates that soils would be sampled from fields where Bt com has been grown continuously 
for at least 3 years compared with fields where no Bt crop has been grown. These paired fields 
would include several locations throughout the corn growing area of the US representing 
different soil and climatic variations. The Agency anticipates that samples would need to be · 
taken 2 or 3 times during the growing season. Monsanto is required to submit a protocol on or 
before March 15, 2002. An interim report is due 12 months after the protocol is approved and a 

. final report is due 24 months after the final protocol is approved. 

5. EPA is requiring confirmatory field data for possible impacts on non-target insects. Either· 
existing studies must be submitted or the registrants must submit a protocol for field survey 
studies on or before March 15, 2002 with an interim report submitted 12 months after approval 
of the protocol and a final report submitted 36 months after approval ofthe protocol. 

6. Based upon research recently published in the Proceedings of the National Academy of 
Sciences and upon the response of the Agricultural Biotechnology Stewardship Technical 
Committee to the December 1999 Bt com Data Call-in Notice, EPA has concluded that the 
weight of scientific data indicate that Bt com poses no unreasonable adverse impact on monarch 
butterfly populations. However, it has been identified in one of these papers, (Stanley-Home, et 
al, 2001) that the published data only cover acute exposure and longer term exposure to Bt com 
pollen should be considered. EPA is aware that studies are underway to assess the potential for 
longer-term exposure to Bt com pollen to adversely impact monarch populations. Monsanto 
must report the results ofthese studies to EPA as soon as the results are available publicly or 
Monsanto must provide valid scientific studies to address this issue by January 31, 2003. The 
report must be able to be made available to the public at the time it ·is submitted to EPA. 

7. Submitted avian toxicity data on Cry lAb Bt com was scientifically sound and no treatment" 
mortality or behavior change was observed between the dosed and control replicates. However, 
data from repeated exposure(s) to higher doses of Bt com are needed to make a hazard . 
assessment. A supplemental study is required. The study must be of appropriate duration to t V <V 
represent the start and growing periods of the test species such as six weeks in meat-type 
chickens. Balanced diets should be formulated according to the National Research Council 
guidelines ("Nutrient Requirements of Poultry," Ninth Revised Edition, 1994) with the energy 
requirements of the test !5pecies being met by the inclusion of corn in the diet to assess hazards 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

from chronic exposure of wild or domesticated fowl. A protocol for poultry studies must be 
submitted on or before March 15, 2002 with a final report submitted 18 months after approval of 
the protocol.· 

8. Studies are required to evaluate the impacts of north-south movement of Helicoverpa zea 
from com-growing regions to cotton-growing regions on the resistance management of com 
earworm, including field studies, as needed, to determine the adequacy of the current resistance 
management program. Either existing studies must be submitted or a protocol for field studies 
must be submitted on or before March 15, 2002 with an interim report submitted 12 months after 
approval of the protocol and a final report submitted 24 months after approval of the protocol. 

9. Research on the impacts of insecticidal sprays on the effectiveness of the refuge are required. 
Monsanto must submit either a copy of the NC-205 protocol or a protocol of its own to the 
Agency by March 15, 2002. An interim report is due in 12 months after submitting the NC-205 
protocol or approval of the registrant's protocol and a final report is due 24 months after 
submitting the NC-205 protocol or approval of the registrant's protocol. 

Insect Resistance Management: 

The required IRM program for Bt com has the following elements: 

1] Requirements relating to creation of a non-Bt com refuge in conjunction with the planting of 
any acreage of Bt com; 

2] Requirements for the registrants to prepare and require Bt com users to sign "grower 
agreements" which impose binding contractual obligations on the grower to comply with the 
refuge requirements; 

3] Requirements for the registrants to develop, implement, and report to EPA on programs to 
educate growers about IRM requirements; 

4] Requirements for the registrants to develop, implement, and report to EPA on programs to 
evaluate and promote growers' compliance with IRM requirements; 

5] Requirements for the registrants to develop, implement, and report to EPA on programs to 
evaluate whether there are statistically significant and biologically relevant changes in target 
insect susceptibility to CrylAb protein in the target insects; \ V 7 
6] Requirements for the registrants to develop, and if triggered, to implement a "remedial action 
plan" which would contain measures the registrants would take in the event that any insect 
resistance was detected as well as to report on activity under the plan to EPA; 

7] Submit annual report~ on sales, IRM grower agreements results, compliance, and educational 

:::::, ~u u uu.uu dl u u uu u ujuuuu u uutuC~HCUR;.:~ru uuuu ul uUuuu d ul u uu u • u lu uuuU u u 
·················· ·················· ···································· ················· ...................................................... . 

DATE 
. . 

EPA Form 1~1A (1190) 
Printed on Recycled Paper 

OFFICIAL FILE COPY 

u.&. OOVEflrr&ENT PfWCTIG OFR:::E: 11117 511-124 



UNITED STATES· ENVIRONMENTAL PROTECTION AGENCY 

program on or before January 31st each year. 

a. Refuge Requirements 

1) Com-Belt Refuge Requirements 

Field com grown outside cotton-growing areas (e.g., the Com Belt), grower agreements (also 
known as stewardship agreements) will specify that growers must adhere to the refuge 
requirements as described in the grower guide/product use guide and/or in supplements to the 
grower guide/product use guide. 

• Specifically, growers must plant a structured refuge of at least 20% non-Bt com that may 
be treated with insecticides as needed to control lepidopteran stalk-boring and other pests. 

• Refuge planting options include: separate fields, blocks within fields (e.g., along the 
edges or headlands), and strips across the field. 

• External refuges must be planted within Y:z mile (1/4 mile or closer preferred). 

• When planting the refuge in strips across the field, refuges must be at least 4 rows wide, 
preferably 6 rows wide. 

• Insecticide treatments for control ofECB, CEW and Southwestern com borer (SWCB) 
may be applied only if economic thresholds are reached for one or more of these target 
pests. Economic thresholds will be determined using methods recommended by local or 
regional professionals (e.g., Extension Service agents, crop consultants). Instructions to 
growers will specify that microbial Bt insecticides must not be applied to non-Bt com 
refuges. 

2) Cotton-Growing Area Refuge Requirements for Bt Com 

For Bt field com grown in cotton-growing areas, grower agreements (also known as stewardship 
agreements) will specify that growers must adhere to the refuge requirements as described in the 
grower guide/product use guide and/or in supplements to the grower guide/product use guide. 

• 

• 

• 

· Specifically, growers in these areas must plant a structured Tefuge of at least 50% non-Bt 
com that may be treated with insecticides as needed to control lepidopteran stalk-boring 

and other pests. I 'V ~ 
Refuge planting options include: separate fields, blocks within fields (e.g., along the 
edges or headlands), and strips across the field. 

External refuges_must be planted within Y:z mile (1/4 mile or closer preferred) . 
CONCURRENCES 
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When planting the refuge in strips across the field, refuges must be at least 4 rows wide, 
preferably 6 rows wide. 

Insecticide treatments for control ofECB, CEW and Southwestern com borer (SWCB) 
may be applied only if economic thresholds are reached for one or more of these target 
pests. Economic thresholds will be determined using methods recommended by local or 
regional professionals (e.g., Extension Service agents, crop consultants). Instructions to 
growers will specify that microbial Bt insecticides must not be applied to non-Bt com 
refuges. 

• Cotton-growing areas include the following states: Alabama, Arkansas, Georgia, Florida, 
Louisiana, North Carolina, Mississippi, South Carolina, Oklahoma (only the counties of 
Beckham, Caddo, Comanche, Custer, Greer, Harmon, Jackson, Kay, Kiowa, Tillman, 
Washita), Tennessee (qnly the counties of Carroll, Chester, Crockett, Dyer, Fayette, 
Franklin, Gibson, Hardeman, Hardin, Haywood, Lake, Lauderdale, Lincoln, Madison, 
Obion, Rutherford, Shelby, and Tipton), Texas (except the counties of Carson, Dallam, 
Hansford, Hartley, Hutchinson, Lipscomb, Moore, Ochiltree, Roberts, and Sherman)? 
Virginia (only the counties of Dinwiddie, Franklin City, Greensville, Isle of Wight, 
Northampton, Southampton, Suffolk City, Surrey, Sussex) and Missouri (only the 
counties of Dunkin, New Madrid, Pemiscot, Scott, Stoddard). The correct list of counties 
must be in the 2003 grower gu-ide and may be provided as a supplement for the 2002 
growmg season. 

b. Grower Agreements 

1] Persons purchasing the Bt com product must sign a grower agreement. The term "grower 
agreement" refers to any grower purchase contract, license agreement, or similar legal document. 

2] The grower agreement and/or specific stewardship documents referenced in the grower 
agreement must clearly set forth the terms of the current IRM program. By signing the grower 
agreement, a grower must be contractually bound to comply with the requirements of the IRM 
program. 

3] The registrant must establish by the 2003 growing season, a system which is reasonably likely 
to assure that persons purchasing the Bt com product will affirm annually that they are 
contractually bound to cop1ply with the requirements of the IRM program. The proposed system 
will be submitted to EPA on or before March 15, 2002. · 

4] The registrant must continue to use their current grower agreement and submit to EPA by 
November 1, 2001 a copy of that agreement and any specific stewardship documents referenced 
in the grower agreement. If Monsanto wishes to change any part of the grower agreement or any 
specific stewardship do~uments referenced in the grower agreement that would affect either the 
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content of the IRM program or the legal enforceability of the provisions of the agreement 
relating to the IRM program, thirty days prior to implementing a proposed change, the registrant 
must submit to EPA the text of such changes to ensure that it is consistent with the terms and 
conditions of the amendment. 

5] The registrant must establish a system which is reasonably likely to assure that persons 
purchasing the Bt com sign grower agreement( s ), and must provide by January 31, 2002 a 
written description of that system. 

6] Tlje registrant shall maintain records of all Bt com grower agreements for a period of three 
years from December 31 ofthe year in which the agreement was signed. 

7] Beginning on January 31, 2003 and annually thereafter, the registrant shall provide EPA with 
a report showing the number of units of its Bt com seeds sold or shipped and not returned, and 
the number of such units that were sold to persons who have signed grower agreements. The 
report shall cover the time frame of the twelve-month period covering the prior August through 
July. Note: the first report shall contain the specified information for the time frame starting 
with the date of registration and ending July 31, 2002. 

8] The registrant must allow a review of the grower agreements and grower agreement records by 
EPA or by a State pesticide regulatory agency if the State agency can demonstrate that 
confidential business information, including names, personal information, and grower license 
number, will be protected. 

c. IRM Education and IRM Compliance Monitoring Programs 

1] Monsanto must design and implement a comprehensive, ongoing IRM education program 
designed to convey to Bt com users the importance of complying with the IRM program. The 
program shall include information encouraging Bt com users to pursue optional elements of the 
IRM program relating to refuge configuration and proximity to Bt com fields. The education 
program shall involve the use of multiple media, e.g. face-to-face meetings, mailing written 
materials, EPA reviewed language on IRM requirements on the bag or bag tag, and electronic 
communications such as by Internet, radio, or television commercials. Copies of the materials 
will be provided to EPA for its records. The program shall involve at least one written 
communication annually to each Bt com user separate from the grower technical guide. The 
communication shall inform the user of the current IRM requirements. Monsanto shall 
coordinate its education programs with educational efforts of other registrants and other \ ~ 
organizations, such as the National Com Grower Association and state extension programs. 1 V 'f-1 

2] Annually, the registrant shall revise, and expand as necessary, its education program to take 
into account the information collected through the compliance survey required under paragraph 
6] and from other sources. The changes shall address aspects of grower compliance that are not 
sufficiently high. 

CONCURRENCES 
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3] Beginning January 31, 2002 and annually thereafter, the registrants must provide a report to 
EPA summarizing the activities carried out under the education program for the prior year and 
the plans for their education program during the current year. The registrant must either submit a 
separate report or contribute to the report from the industry working group (ABSTC). 

4] The registrant must design and implement an ongoing IRM compliance assurance program 
designed to evaluate the extent to which growers purchasing its Bt com product are complying 
with the IRM program and that takes such actions as are reasonably needed to assure that 
growers who have not complied with the program either do so in the future or lose their access to 
the Bt com product. The registrant shall coordinate with other registrants in designing and 
implementing its compliance assurance program. The registrant must prepare and submit by 
January 31, 2002 a written description of their compliance assurance program including a 
summary of the progt·am implemented in the 2001 growing season. Other required features of 
·the program are described in paragraphs 5]- 15] below. 

5] The registrant must establish and publicize a "phased compliance approach," i.e., a guidance 
document that indicates how the registrant will address instances of non-compliance with the 
terms of the IRM program and general criteria for choosing among options for responding to any 
non-compliant growers. While recognizing that for reasons of difference in business practices 
there are needs for flexibility between different companies, all Bt com registrants must use a 
consistent set of standards for responding to non-compliance. The options shall include 
withdrawal of the right to purchase Bt com for an individual grower or for all growers in a 
specific region. An individual grower found to be significantly out of compliance two years in a 
row would be denied sales of the product the next year. Similarly, seed dealers who are not 
fulfilling their obligations to inform/educate growers of their IRM obligations will lose their 
opportunity to sell Bt com. 

6] The IRM compliance assurance program shall include an annual survey of a statistically 
representative sample of Bt com growers conducted by an independent third party. The survey 
shall measure the degree of compliance with the IRM program by growers in different regions of 
the country and consider the potential impact of non-response. The sample size and geographical 
resolution may be adjusted annually, based upon input from the independent marketing research 
firm and academic scientists, to allow analysis of compliance behavior within the four ABSTC 
regions or between regions. The sample size must provide a reasonable sensitivity for comparing 
results across the U.S. 

7] The survey shall be designed to provide an understanding of any difficulties growers 
encounter in implementing IRM requirements. An analysis of the survey results must include the 
teasorts, extent, and potential biological significance of any .implementation deviations. 

8] The survey shall be designed to obtain grower feedback on the usefulness of specific \ ~'1( 
educational tools and initiatives. 
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9] The registrant shall provide a preliminary summary of their findings by November 15 and a 
final written summary of the results of the prior year's survey (together with a description of the 
regions, the methodology used, and the supporting data) to EPA by January 31 of each year. The 
registrant shall confer with other registrants and EPA on the design and content of the survey 
prior to its implementation. 

10] Annually, the registrant shall revise, and expand as necessary, its compliance assurance 
program to take into account the information collected through the compliance survey required 
under paragraphs 6] through 8] and from other sources. The changes shall address aspects of 
grower compliance that are not sufficiently high. The registrants must confer with the Agency 
prior to adopting any changes. 

11] The registrant shall train its representatives who make on-farm visits with Bt com growers to 
perform assessments of compliance with IRM requirements. In the event that any of these visits 
result in the identification of a growe_r who is not in compliance with the IRM program, the 
registrant shall take appropriate action, consistent with its "phased compliance approach," to 
promote compliance. 

12] The registrant shall carry out a program for investigating legitimate "tips and complaints" 
that its growers are not in compliance with the IRM program. Whenever an investigation results 
in the identification of a grower who is not in compliance with the IRM program, the registrant 
shall take appropriate action, consistent with its "phased compliance approach." 

13] If a grower, who purchases Bt com for planting, was specifically identified as not being in 
compliance during the previous year, the registrant shall visit with the grower and evaluate 
whether that the grower is in compliance with the IRM program for the current year. 

14] Beginning January 31, 2003 and annually thereafter, each registrant shall provide a report to 
EPA summarizing the activities carried out under their compliance assurance program for the 
prior year and the plans for the compliance assurance program during the current year. The 
report will include information regarding grower interactions (including, but not limited to, on
farm -visits, verified tips and complaints, grower meetings and letters), the extent of non
compliance, corrective measures to address the non-compliance, and any follow-up actions 
taken. The registrants may elect to coordinate information and report collectively the results of 
their compliance assurance programs. 

15] The registrant and the seed corn dealers for the registrant must allow a review of the 
compliance records by EPA or by a State pesticide regulatory agency if the State agency can 
demonstrate that confidential business information, including the names, personal information, 
and grower license number of the growers will be protected. 

d .. Insect Resistance Monitoring 

CONCURRENCES 
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The Agency is imposing the following conditions for this product: 

I) The registrants will monitor for resistance and/or trends in increased tolerance for Ostrinia 
nubilalis (European corn borer), Diatraea grandiose/la (Southwestern corn borer), and/or 
Helicoverpa zea (corn earworrn). Sampling should be focused in those areas in which there is 
the highest risk of resistance development. The ABSTC has identified four regions for its 
compliance and monitoring programs. Sampling target for each insect pest will be at least 200 
insects in any region where adoption of Bt com exceeds 50% and the insect is a pest species in 
that region. Sampling target for each insect pest will be at least I 00 insects in all other regions 
where the insect is a pest species in that region. 

2) The ABSTC will convene an advisory panel of academic experts from NC-205, USDA, and 
EPA to examine the current monitoring program and methodology and to consider enhancements 
to the current monitoring program for implementation in 2002. Consensus changes 
recommenaed by the joint panel will be implemented as soon as possible, beginning in 2002, 
including modification in the number of insects collected per site, number of sites, number of 
regions sampled, and/or modifications in methodology, such as field screening or F2 screening. · 

3) The registrant shall provide to EPA a description of its resistance monitoring plan by January 
31, 2003. The description shall include: sampling (number of locations and samples per 
locations), sampling methodology, bioassay methodology, standardization procedures, detection· 
technique and sensitivity, and the statistical analysis of the probability of detecting resistance. 

4) The registrant must follow up on grower, extension specialist or consultant reports of less 
than expected results or control failures for the target lepidopteran pests Ostrinia nubilalis 
(ECB), Diatraea grandiosella (SWCB), and Helicoverpa zea (CEW/CBW). The registrant will 
instruct its customers (growers and seed distributors) to contact them (e.g., via a toll-free 
customer service number) if incidents of unexpected levels of damage occurs from these target 
pests. The registrant will investigate all damage reports submitted to the company or the 
company's representatives. See Remedial Action Plans section below. 

5) A report on results of resistance monitoring and investigations of damage reports must be 
submitted to the Agency annually by April 30th each year for the duration of the conditional 
registration. 

e. Remedial Action Plans 

A Remedial Action Plan covering both suspected and confirmed resistance for European corn 
borer, corn earworm, and southwestern corn borer is provided in Enclosure 1. If resistance 
involves any of these three target pests, the registrants collectively must implement the Remedial 
Action Plan contained in Enclosure 1. The registrant must obtain approval from EPA before 
modifying the Remedial Action Plan for Corn. \ 'l};=.l 
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Annual Reports: 

The registrant will provide an annual reports to EPA on its Cry1 Ab PIP expressed in com based 
on the following table. 

Report Description Due Date 

Annual Sales Reported by county and state summed by January 3 151 each year 
state 

Grower Agreement Number of units of Bt com seeds shipped or January 3 151 each year 
sold and not returned, and the number of beginning in 2003 

-- such units that were sold to persons who have 
signed grower agreements 

Grower Education Education program completed previous year January 31 51 each year 
and plan for next year 

Proposed Written description of Compliance Assurance January 31, 2002 
Compliance Plan Program 

Compliance Compliance Assurance Program Results January 3 P' each year 
Assurance Plan starting in 2003 

Compliance To include annual survey results and plans Preliminary survey 
for the next year report November 15th 

each year and full 
report January 31 51 

each year thereafter 

Insect Resistance Description of the program including January 31, 2003 
Monitoring sampling (number of locations and samples 

per locations), sampling methodology~ 
bioassay methodology, standardization 
procedures, detection technique and 
sensitivity, and the statistical analysis of the 
probability of detecting resistance. 

Additional reports are due as described in the following table: 

CONCURRENCES 
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IRM Grower Proposed system to assure growers January 31,2002 
Agreements sign grower agreements 

IRM Affirmation System to assure annual affirmation March 15, 2002 
Plan by growers of their IRM obligations 

Changes to Grower Current grower agreement(s) and any November 1, 2001 and at 
Agreement and/or specific stewardship documents least 30 days before any 
IRM documents changes related to IRM are 

expected to be imposed. 

Insect Resistance Results of monitoring and April 30'h each year 
Monitoring Results investigations of damage reports 

Label: 

You must submit a revised label prior to further consideration of this amendment request that 
includes the following statements. 

The following information regarding commercial production must be included in the Grower 
Guide for Cotton and Non-Cotton Growing Areas. 

a) Com-Belt/Non-Cotton Growing Areas 

For CrylAb field com grown outside cotton-growing areas (e.g., the Com Belt), grower guides 
must specify that growers must adhere to the following refuge requirements. 

• 

• 

• 

• 

• 

Growers must plant a structured refuge of at least 20% rion-Bt com which may be treated 
with insecticides as needed to control lepidopteran stalk-boring and other pests. 

Refuge planting options include: separate fields, blocks within fields (e.g., along the 
edges or headlands), and strips across the field. 

External refuges must be planted within~ mile (114 mile or closer preferred) . 

When planting the refi,lge in strips across the field, refuges must be at least 4 rows wide, 
preferably 6 rows wide. l<j\ 
Insecticide treatments for control ofECB, CEW and Southwestern com borer (SWCB) 
may be applied only if economic thresholds are reached for one or more of these target 
pests. Economic thresholds will be determined using methods recommended by local or 
regional professionals (e.g., Extension Service agents, crop consultants). Instructions to 
growers will specify that microbial Bt ~nsecticides must not be applied to non-Bt com 
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refuges. 

b) Cotton-Growing Area Refuge Requirements for Bt Com 

For Bt field com grown in cotton-growing areas, grower guides must specify that growers must 
adhere to the following refuge requirements. 

Growers must plant a structured refuge of at least 50% non-Bt com that may be treated 
with insecticides as needed to control lepidopteran stalk-boring and other pests. · 

• Refuge planting options include: separate fields, blocks within fields (e.g., along the 
edges or headlands), and strips across the field. 

• External refuges must be planted within~ mile (114 mile or closer preferred). 

• When planting the refuge in strips across the field, refuges must be at least 4 rows wide, 
preferably 6 rows wide. 

• Insecticide treatments for control ofECB, CEW and Southwestern com borer (SWCB) 
may be applied only if economic thresholds are reached for one or more of these target 
pests. Economic thresholds will be determined using methods· recommended by local or 
regional professionals (e.g., Extension Service agents, crop consultants). Instructions to 
growers will specify that microbial Bt insecticides must not be applied to non-Bt com 
refuges. 

• Cotton-growing areas include the following states: Alabama, Arkansas, Georgia, Florida, 
Louisiana, North Carolina, Mississippi, South Carolina, Oklahoma (only the counties of 
Beckham, Caddo, Comanche, Custer, Greer, Harmon, Jackson, Kay, Kiowa, Tillman, 
Washita), Tennessee (only the counties of Carroll, Chester,·Crockett, Dyer, Fayette, 
Franklin, Gibson, Hardeman, Hardin, Haywood, Lake, Lauderdale, Lincoln, Madison, 
Obion, Rutherford, Shelby, and Tipton), Texas (except the counties of Carson, Dallam, 
Hansford, Hartley, Hutchinson, Lipscomb, Moore, Ochiltree, Roberts, and Sherman), 
Virginia (only the counties ofDinwiddie, Franklin City, Greensville, Isle of Wight, 
Northampton, Southampton, Suffolk City, Surrey, Sussex) and Missouri (only the 
colinties of Dunkin, New Madrid, Pemiscot, Scott, Stoddard). 

CONCURRENCES 

:::::.~··.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·I··· u ················l· ••• • •••••••••• ·t· .•.••• ······~~• •• •I••. • ••u•·~.·~ u lu•·········~·· .· .. •u l•u• .. · .. ·. ·.·.·. • ·.·.·.· 1 ·.·.·.·. • ·. ·.·.· ....•. ~.· .·.· • 
EPA Foma 1320-1A(1190). · · · · OFFICIAL FILE COPY 

Pnnted on Recycled Paper. 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

This letter does not mean that EPA agrees to amend the subject product. IfMonsanto submits 
the information in writing as described in this letter, however, EPA will be able to continue to 
process the amendment application. 

Enclosure 

Sincerely, 

Qa..v.tlW~ 
tf}.net L. Andersen, Ph.D, Director 

Biopesticides and Pollution 
Prevention Division (7511C) 
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Enclosure 

Remedial Action Plan for Responding to Resistance in European Com Borer 
Com Earworm and/or Southwestern Com Borer 

(October 15, 2001) 

I. Definitions 

Suspected resistance 

EPA defines "suspected" resistance to mean, in the case of reported product failure, that: 
the com in question has been confim1ed to be Bt com 

• the seed u.sed had the proper percentage of com expressing Bt protein; 
the relevant plant tissues are expressing the expected level of Bt protein; and 
it has been ruled out that species not susceptible to the protein could be responsible for 
the damage, that no Climatic or cultural reasons could be responsible for the damage, and 
that other reasonable causes for the observed product failure have been ruled out. 

The Agency does not interpret "suspected resistance" to mean grower reports of possible control 
failures, nor does the Agency intend that extensive field studies and testing to confi1m 
scientifically insect resistance be completed before responsive measures are undertaken. 

If resistance is "suspected," the registrant must instruct growers to do the following: 

• Use alternate co~trol measures to control the pest suspected of resistance to Bt com in the 
affected region. 

• Destroy crop residues in the affected region immediately after harvest (i.e. within one 
month) with a technique appropriate for local production practices to minimize the 
possibility of resistant insects overwintering and contributing to the next season's pest 
population. 

Confirmed Resistance. 

The registrant assumes responsibility for the implementation of resistance mitigation actions 
undertaken in response to the occurrence of resistance during the growing season. When 
resistance has been confirmed, the registrant must immediately stop sale and distribution of Bt 
com in the remedial action zone (may be less than a single county, single county, or multiple 
counties) where the resistance has been shown until an effective local mitigation plan approved 
by EPA has been implemented. 

A resistance event becomes confirmed if the progeny ofthe sampled ECB, CEW, or SWCB 
population would exhibit all of the following characteristics in bioassays initiated with neonates: 

1. If there is> 30% survival and> 25% leaf area damaged in a 5-day bioassay , 
using Cry lAb-positive leaf tissue under controlled laboratory conditions. \ '7 ~ 



2. If standardized laboratory bioassays using diagnostic doses for ECB (Mar<;on 
et al. 2000), SWCB (Trisyono and Chippendale 1999), or CEW/CBW 
(USDA/ARS/SIMRU, unpublished) demonstrate resistance has a genetic basis 
and survivorship in excess of 1% (gene frequency of population ~0.1). 

3. If an LC50 in a standard Cry lAb diet bioassay exceeds the upper limit of the 
95% confidence interval of the standard unselected laboratory population LC50 for 
susceptible ECB, SWCB, or CEW populations, as established by the ongoing 
baseline monitoring program. 

II. Remedial Action 

The registrant assumes responsibility for the implementation of resistance mitigation actions 
unde11aken in response to the occurrence of resistance during the growing season. In cases of 
"confirmed" resistance, the following strategy for Cry lAb Bt com hybrids: 

The registrant will report all instances of confirmed pest resistance, as defined above, to 
the Agency within 30 days. Upon identification of a confirmed instance of resistance, 
registrants will take the following immediate mitigation measures: 

1. Notify customers and extension agents in the affected area,. 

2. Require to customers and extension agents in the affected area the. use of 
alternative control measures to reduce or control the local target pest population, 

3. Where appropriate, require to customers and extension agents in the affected 
area that crop residues be incorporated into the soil following harvest, to minimize 
the possibility of overwintering insects. 

4. Immediately stop sale and distribution of Bt com in the remedial action zone 
(may be a single or multiple counties) where the resistance has been shown until 
an effective local mitigation plan approved by EPA has been implemented. 

Within 90 days of a confirmed instance of pest resistance,. as defined above, registrants will: 

1. Notify the Agency of the immediate mitigation measures that were 
implemented, 

2. Submit to the Agency a proposed long~term resistance management action plan 
for the affected area, · 

3. Work closely with the Agency in assuring that an appropriate long-tem1 
resistance management action plan for the affected area is implemented, and 



4. implement an action plan that is approved by EPA and that consists of some or 
all the following elements, as warranted: 

a. Infom1ing customers and extension agents in the affected area of pest 

resistance, 

b. Increasing monitoring in the affected area, and ensuring that local 
target pest populations are sampled on an annual basis, 

c. Recommending alternative measures to reduce or control target pest 

populations in the affected area, 

d. Implementing intensified local IRI\t1 measures in the affected area based· 
on the latest research results. The implementation of such measures will be 
coordinated by the Agency with other registrants; arid 

e. The implementation of the remedial action strategy will be coordinated 
by the Agency with other registrants and stakeholders. 

For mitigation of resistance in the growing season(s) following a confirmed resistance 
incident(s), use of the following procedures: 

1. Maintenance of the sales suspension of all Bt com hybrids (with the same 
protein or similar Bt proteins as the Bt com hybrids with the resistant population) 
in the affected region would remain in place until an EPA-approved local 
resistance management plan is in place to mitigate resistance in the affected 

region(s). 

2. The development and recommendation of alternative resistance management 
strategies for controlling the resistant pest(s) on corn in the affected region. 

3. Notification of all relevant personnel (e.g.,. growers, consultants, extension 
agents, seed distributors, processors, university cooperators, and state/federal 
authorities) in the affected region ofthe·resistance situation. 
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October 15, 2001 

.Dr. Russell P. Schneider 
Director, Regulatory Affairs 
Monsanto Company 
600 13th Street, N.W. 
Suite 660 
Washington, D.C. 20005 

Dear Dr. Schneider: 

Subject: Amendment Request Dated October-12, 2001 Regarding the Amendment to 
Monsanto's Registration for Cry1Ab Protein Expressed in Corn 

. EPA Registration No. 524-489 

·. The amendment referred to above, submitted in connection with registration under section 
3(c)(7)(A) or"the Federal Insecticide, Fungicide, and Rodenticide Act, as amended, will be 
acceptable provided that you do or agree in writing to do the following. . 

Expiration Date: · 

The subject registration will automatically expire on midnight October 15, 2008 . 

. Data:-

1. The Agency is requiring Monsanto to submit an analytical method for the detection of 
Cry 1 Ab protein in corn grain and a thorough characterization of the antisera used in the 
method(s). ·The method must be validated by an independent laboratory validation. Both the \~ ~ 
method and the validation· must be submitted to EPA by June 1, 2002. ) 

2. Amino acid sequence data submitted indicat~?,.-that there are no similarities-between Cry1Ab 
protein and any kna.wn toxins or allergens. However, since the initial registration, the value of 
comparing the ammo acid sequence to known toxins and allergens has been highlighted and 
therefore a stepwise 8 amino acid analysis ofth~ subject protein against newly available known 
allergen sequence databases is required. In addition, a processing and/or heat stability study must 
alsg g~ ~Qiiuh:i~t~d. Thes~ additiQAal data a;e ~1.1i1=ed tg a1.1s~eAt tbe bealtR ~fw•ts datagas~ fer 
,.., "I _t • I" _,.,,...,...., COH RR!HCES . 
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3. The Agency is requiring protein expression data in terms of dry weight, as the amount of 
protein present in the given tissue. Tissues for which expression data must be provided include: 
leaf, root, pollen, seed, and whole plant. In addition, data for each of these tissues should be 
provided for young plants in rapid growth, during flowering, and mature plants before harvest 
when that part of the plant is present. Data are due on or before March 15, 2003. 

4. The Agency is requiring testing of Cry1Ab protein in soil under a range of conditions typical 
of Bt com cultivation. EPA requires Monsanto or Monsanto in cooperation with other registrants 
to submit test protocols before the studies are actually conducted. In general, the Agency 
anticipates that soils would be sampled from fields where Bt com has been grown continuously 
for at least 3 years compared with fields where no Bt crop has been grown. These paired fields 
would-include several locations throughout the com growing area of the US representing 
different soil and climatic variations. The Agency anticipates that samples would need to be 
taken 2 or 3 times during the growing season. Monsanto is required to submit a protocol on or 
before March 15, 2002. An interim report" is due 12 months after the protocol is approved and a 
fmal report is due 24 months after the final protocol is approved. 

5. EPA is requiring confirmatory field data for possible impacts on non-target insects. Either 
existing studies must be submitted or the registrants must submit a protocol for field survey 
studies on or before March 15, 2002 with an interim report submitted 12 months after approval 
of the protocol and a final report submitted 36 months after approval of the protocol. 

6. Based upon research recently published in the Proceedings of the National Academy of 
Sciences and upon the response of the Agricultural Biotechnology Stewardship Technical 
Committee to the December 1999 Bt com Data Call-in Notice, EPA has concluded that the 
weight of scientific data indicate that Bt com poses no unreasonable adverse impact on monarch 
butterfly populations. However, it has been identified in one of these papers, (Stanley-Home, et 
al, 2001) that the published data only cover acute exposure· and longer term exposure to Bt com 
pollen should be considered. EPA is aware that studies are underway to assess the potential for 
longer-term exposure to Bt com pollen to adversely impact monarch populations. Monsanto 
must report the results ofthese studies to EPA as soon as the results are available publicly or · 
Monsanto must provide valid scientific studies to address this issue by January 31, 2003. The 
report must be able to be made available to the public at the time it is submitted to EPA. 

7. Submitted avian toxicity data on Cry lAb Bt com was scientifically sound and no treatment 
mortality or behavior change was observed between the dosed and control replicates. However, 
data from repeated exposure(s) to higher doses of Bt com are needed to make a hazard 
assessment. A supplemental study is required. The study must be of appropriate duration to 
represent the start and growing periods of the test species such as six weeks in meat-type 
chickens. Balanced diets should be formulated according to the National Research Council 
guidelines ("Nutrient Requirements of Poultry," Ninth Revised Edition, 1994) with the energy 
requirements of the test species being met by tp.e inclusion of com in the diet to assess hazards 
from chronic exposure of wild or domesticated fowl. A protocol for poultry studies must be 
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submitted on or before March 15, 2002 with a final report submitted 18 months after approval of 
the protocol. 

8. Studies are required to evaluate the impacts of north-south movement of Helicoverpa zea 
from com-growing regions to cotton-growing regions on the resistance management of com 
earworm, including field studies, as needed, to determine the adequacy of the current resistance 
management program. Either existing studies must be submitted or a protocol for field studies 
must be submitted on or before March 15, 2002 with an interim report submitted 12 months after 
approval of the protocol and a final report submitted 24 months after approval of the protocol. 

9. Research on the impacts of insecticidal sprays on the effectiveness of the refuge are required .. 
Monsanto must submit either a copy ofthe NC-205 protocol or a protocol of its own to the 
Agency by March 15, 2002. An interim report is due in 12 months after submitting the NC-205 
protocol or approval of the registrant's protocol and a final report is due 24 months after 
submitting the NC-205 protocol or approval of the registrant's protocol. 

Insect Resistance Manaeement: 

The required IRM program for Bt com has the followjng elements: 

1] Requirements relating to creation of a non-Bt com refuge in conjunction with the planting of 
any acreage of Bt com; . 

2] Requirements for the registrants to prepare and require Bt com users to sign "grower 
agreements" which impose binding contractual obligations on the grower to comply with the 
refuge requirements; · 

3] Requirements for the registrants to develop, implement, and report to EPA on programs to 
educate growers about IRM requirements; 

4] Requirements for the registrants to develop, implement, and report to EPA on programs to 
evaluate and promote growers' compliance with IRM requirements; 

5] Requirements for the registrants to develop, implement, and report to EPA on programs to 
evaluate whether there are statistically significant and biologically relevant changes in target 
insect susceptibility to Cry 1 Ab protein in the target insects; 

6] Requirements for the registrants to develop, and if triggered, to implement a "remedial action 
plan" which would contain measures the registrants would take in the event that any insect 
resistance was detected as well as to report on activity under the plan to EPA; 

7] Submit annual reports on sales, IRM grower agreements results, compliance, and educational 
program on or before January 31 51 each year. . 
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a. Refuge Requirements 

1) Com-Belt Refuge Requirements 

Field com grown outside cotton-growing areas (e.g., the Com Belt), grower agreements (also 
known as stewardship agreements) will specify that growers must adhere to the refuge 
requirements as described· in the grower guide/product use guide and/or in supplements to the 
grower guide/product use guide. 

• Specifically, growers must plant a structured refuge of at least 20% non-Bt com that may 
be treated with insecticides as needed to control lepidopteran stalk-boring and other pests. 

• Refuge planting options include: separate fields, blocks within fields (e.g., along the 
edges or headlands), and strips across the field. 

• External refuges must be planted within~ mile (114 mile or closer preferred). 

• When planting the refuge in strips across the field, refuges must be at least 4 rows wide, 
preferably 6 rows wide. 

• Insecticide treatments for control ofECB, CEW and Southwestern corn borer (SWCB) 
may be applied only if economic thresholds are reached for one or more of these target 
pests. Economic thresholds will be determined using methods recommended by local or 
regional professionals (e.g., Extension Service agents, crop consultants). Instructions to 
growers will specify that microbial Bt insecticides must not be applied to non-:-Bt com 
refuges. 

2) Cotton-Growing Area Refuge Requirements for Bt Com 

For Bt field com grown in cotton-growing areas, grower agreements (also known as stewardship 
agreements) will specify that growers must adhere to the refuge requirements as described in the 
grower guide/product use guide and/or in supplements to the grower guide/product use guide. 

• · Specifically, growers in these areas must plant a structured refuge of at least 50% non-Bt 
com that may be treated with insecticides as needed to control lepidopteran stalk-boring 
and other pests. 

• Refuge planting options include: separate fields, blocks within fields (e.g., along the 
edges or headlands), and strips across the field. 

• External refuges must be planted within~ mile (114 mile or closer preferred). 

• When planting the refuge in strips across the field, refuges must be at least 4 rows wide, 
preferably 6 rows wide. 
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• Insecticide treatments for control of ECB, CEW and Southwestern corn borer (SWCB) 
may be applied only if economic thresholds are reached for one or more of these target 
pests. Economic thresholds will be determined using methods recommended by local or 
regional professionals (e.g., Extension Service agents, crop consultants). Instructions to 
growers will specify that microbial Bt insecticides must not be applied to non-Bt corn 
refuges. 

• Cotton-growing areas include the following states: Alabama, Arkansas, Georgia, Florida, 
Louisiana, North Carolina, Mississippi, South Carolina, Oklahoma (only the counties of. 
Beckham,"Caddo, Comanche, Custer, Greer, Harmon, Jackson, Kay, Kiowa, Tillman, 
Washita), Tennessee (only the counties of Carroll, Chester, Crockett, Dyer, Fayette, 
Franklin, Gibson, Hardeman, Hardin, Haywood, Lake, Lauderdale, Lincoln, Madison, 
Obion, Rutherford, Shelby, and Tipton), Texas (except the counties of Carson, Dallam, 
Hansford, Hartley, Hutchinson, Lipscomb, Moore, Ochiltree, Roberts, and Sherman), 
Virginia (only the· counties of Dinwiddie, Franklin City, Greens ville, Isle of Wight, 
Northampton, Southampton, Suffolk City, Surrey, Sussex) and Missouri (only the 
cou.nties of Dunkin, New Madrid, Pemiscot, Scott, Stoddard). The correct list of counties 
must be in the 2003 grower guide and may be provided as a supplement for the 2002 
growing season. 

b. Grower Agreements 

1] Persons purchasing the Bt com product must sign a grower agreement. The term "grower 
agreement" refers to any grower purchase contract, license agreement, or similar legal document. 

2] The grower agreement and/or specific stewardship documents referenced in the grower 
agreement must clearly set forth the terms of the current IRM program. By signing the grower 
agreement, a grower must be contractually bound to comply with the requirements of the IRM 
pro grant. 

3] The registraqt must establish by the 2003 growing season, a system which is reasonably likely 
to assure that persons. purchasing the Bt corn product will affirm annually that they are 
contractually bound to comply with the requirements of the IRM program. The proposed system 
will be submitted to EPA on or before March 15, 2002. 

4] The registrant must continue to use their current grower agreement and submit to EPA by 
November 1, 2001 a copy ofthat agreement and any specific stewardship documents referenced 
in the grower agreement. If Monsanto wishes to change any part of the grower agreement or any 
specific stewardship documents referenced in the grower agreement that would affect either the 
content of the IRM program or the legal enforceability of the provisions of the agreement relating 
to the IRM program, thirty days prior to implementing a proposed change, the registrant must 
submit to EPA the text of such changes to ensure that it is consistent with the terms and 
conditions of the amendment. 
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5] The registrant must establish a system which is reasonably likely to assure that persons 
purchasing the Bt com sign grower agreement(s), and must provide by January 31, 2002 a written 
description of that system. 

6] The registrant shall 
years from December 

7] Beginning on Janu 
report showing the nu 
number of such units· 
shall cover the time fi 
Note: the first report ~ 
date of registration an 

8] The registrant m~1 
EPA or by a State pes 
confidential business 
number, will be prote 

c. IRM Education and IRM Compliance Monitoring Programs 

ments for a period of three 
gned. 

5trant shall provide EPA with a 
1ped and not returned, and the 
ower agreements. The report 
:prior August through July. 
time frame starting with the 

j grower agreement records by 
an demonstrate that 
mation, and grower license 

1] Monsanto must design and implement a comprehensive, ongoing·IRM education program 
designed to convey to Bt com users the importance of complying with the IRM program. The 
program shall include information encouraging Bt com users to pursue optional elements of the 
IRM program relating to refuge configuration and proximity to Bt com fields. The education 
program shall involve the use of multiple media, e.g. face-to-face meetings, mailing written 
materials, EPA reviewed language on IRM requirements on the bag or bag tag, and electronic 
communications such as by Internet, radio, or television commercials. Copies of the materials 
will be provided to EPA for its records. The program shall involve at least one written 
communication annually to each Bt com user separate from the grower technical guide. The 
communication shall inform the user of the current IRM requirements. Monsanto shall 
coordinate its education programs with educational efforts of other registrants and other 
organizations, such as the National Com Grower Association and state extension programs. 

2] Annually, the registrant shall revise, and expand as necessary, its education program to take 
into account the information collected through the compliance survey required under paragraph 
6] and from other sources. The changes shall address aspects of grower compliance.that are not 
sufficiently high. 

3] Beginning January 31, 2002 and annually thereafter, the registrants must provide a report to 
EPA summarizing the activities carried out under the education program for the prior year and 
the plans for their education program during the current year. The registrant must either submit a 
separate report or contribute to the report froll'\ the industry working group (ABSTC). 
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4] The registrant must design and implement an ongoing IRM compliance assurance program 
designed to evaluate the extent to which growers purchasing its Bt com product are complying 
with the IRM program and that takes such actions as are reasonably needed to assure that 
growers who have not complied with the program either do so in the future or lose their access to 
the Bt com product. The registrant shall coordinate with other registrants in designing and 
implementing its compliance assurance program. The registrant must prepare and submit by 
January 31, 2002 a written description of their compliance assurance program including a 

:d in the 200 I growing season. Other required features of 
phs 5] - 15] below. 

Jublicize a "phased compliance approach," i.e., a guidance 
strant will address instances of non-compliance with the 
al criteria for choosing among options for responding to any 
~nizing that for reasons of difference in business practices 
n different companies, all Bt com registrants must use a 
.ding to non-compliance. The options shall include 
:t corn for an individual grower or for all growers in a 
~r found to be significantly out of compliance two years in a 
duct the next year. Similarly, seed dealers who are not 
educate grow~rs of their IRM obligations will lose their 

o J The lKM comphr"""' .,.,., .... ., ............... nnr<>rn ch,;all ;ndn~P. l'tn_l'tnmml survey of a statistically 
representative sam pi ndent third party. The survey 
shall measure the de · growers in different regions of 
the country and coru he sample size and geographical 
resolution may be ac 1dependent marketing research 
firm and academic s tavior within the four ABSTC 
regions or between 1 

results across the U. 

7] The survey shall 1 
encounter in implen 
reasons, extent, and 

8] The survey shall · 
educational tools an 

onable sensitivity for comparing 

1y difficulties growers 
e survey results must include the 
~mentation deviations. 

: usefulness of specific 

9] The registrant shall provide a preliminary summary of their findings by November 15 and a 
final written summary of the results of the prior year's survey (together with a description of the 
regions, the methodology used, and the supporting data) to EPA by January 31 of each year. The 
registrant shall confer with other registrants and EPA on the design and content of the survey 
prior to its implementation. 
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1 0] Annually ,the registrant shall revise, and expand as necessary, its compliance assurance 
program to take into account the information collected through the compliance survey required 
under paragraphs 6] through 8] and from other sources. The changes shall address aspects of 
grower compliance that are not sufficiently high. The registrants must confer with the Agency 
prior to adopting any changes. 

11] The registrant shall train its representatives who make on-farm visits with Bt com growers to 
perform assessments of compliance with IRM requirements. In the event that any of these visits 
result in the identification of a grower who is not in compliance with the IRM program, the 
registrant shall take appropriate action, consistent with its "phased compliance_ approach," to 
promote compliance. 

12] The registrant shall carry out a program for investigating legitimate "tips and complaints" 
that its growers are not in compliance with the IRM program. Whenever an investigation results 
in the identification of a grower who is not in compliance with the IRM program, the registrant 
shall take appropriate action, consistent with its "phased compliance approach." 

13] If a grower, who purchases Bt com for planting, was specifically identified as not being in 
compliance during the previous year, the registrant shall visit with the grower and evaluate 
whether that the grower is in compliance with the IRM program for the current year. 

14] Beginning January 31, 2003 and annually thereafter, each registrant shall provide a report to 
EPA summarizing the activities carried out under their compliance assurance program for the 
prior year and the plans for the compliance assurance program during the current year. The 
report will include information regarding grower interactions (including, but not limited to, on
farm visits, verified tips and complaints, grower meetings and letters), the extent of non
compliance, corrective measures to address the non-compliance, and any follow-up actions taken. 
The registrants may elect to coordinate information and report collectively the results of their 
compliance assurance programs. 

15] The registrant and the seed com dealers for the registrant must allow a review of the 
compliance records by EPA or by a State pesticide regulatory agency if the State agency can 
demonstrate that confidential business information, including the names, personal information, 
and grower license number of the growers will be protected. 

d. Insect Resistance Monitoring 

The Agency is imposing the following conditions for this product: 

1) The registrants will monitor for resistance and/or trends in increased tolerance for Ostrinia 
nubilalis (European com borer), Diatraea grandiosella (Southwestern com borer), and/or 
Helicoverpa zea (com earworm). Sampling should be focused in those areas in which there is 
the highest risk of resistance development. Th.e ABSTC has identified four regions for its 
compliance and monitoring programs. Sampling target for each insect pest will be at least 200 
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insects in any region where adoption of Bt corn exceeds 50% and the insect is a pest species in 
that region. Sampling target for each insect pest will be at least 100 insects in all other regions 
where the insect is a pest species in that region. 

2) The ABSTC will convene an advisory panel of academic experts from NC-205, USDA, and 
EPA to examine the current monitoring program and methodology and to consider enhancements 
to the current monitoring program for implementation in 2002. Consensus changes 
recommended by the joint panel will be implemented as soon as possible, beginning in 2002, 
including modification in the number of insects collected per site, number of sites, number of 
regions sampled, and/or modifications in methodology, such as field screening or F2 screening. 

3) The registrant shall provide to EPA a description of its resistance monitoring plan by January 
31,2003. The description shall inciude: sampling (number oflocations and samples per 
locations), sampling methodology, bioassay methodology, standardization procedures, detection 
technique and sensitivity, and the statistical analysis of the probability of detecting resistance. 

4) The registrant must follow up on grower, extension specialist or consultant reports of less 
than expected results or control failures for the target lepidopteran pests Ostrinia nubi/alis 
(ECB), Diatraea grandiosella (SWCB), and Helicoverpa zea (CEW/CBW). The registrant will 
iristruct its customers (growers and seed distributors) to contact them (e.g., via a toll-free 
customer service number) if incidents of unexpected levels of damage occurs from these target 
pests. The registrant will investigate all damage reports submitted to the company or the 
company's representatives. See Remedial Action Plans section below. 

5) A report on results of resistance monitoring and investigations of damage reports must be 
submitted to the Agency annually by April 30th each year for the duration of the conditional 
registration. 

e. Remedial Action Plans 

A Remedial Action Plan covering both suspected and confirmed resistance for European com 
borer, com earworm, and southwestern com borer is provided in Enclosure 1. If resistance 
involves any of these three target pests, the registrants collectively must implement the Remedial 
Action Plan contained in.Enclosure 1. The registrant must obtain approval from EPA before 
modifying the Remedial Action Plan for Com. 

Annual Reports: 

The registrant will provide an annual reports to EPA on its Cry lAb PIP expressed in combased 
on the following table. 

Report Description Due Date 
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Annual Sales Reported by county and state summed by January 31st each year 
state 

Grower Agreement Number of units of Bt com seeds shipped or January 31st each year 
sold and not returned, and the number of beginning in 2003 
such units that were sold to persons who have 
signed grower agreements 

Grower Education Education program completed previous year January 31st each year 
and plan for next year 

Compliance To include annual survey results, phfiSed Preliminary survey 
compliance program results, plans f~r the report November 15th 
next year each year and full 

report January 31st 
-- each year 

Proposed Written description of Compliance Assillance January 31, 2003 
Compliance Plan Program 

Insect Resistance Description of the program including January 31, 2003 
Monitoring sampling (number of locations and samples 

per locations), sampling methodology, 
bioassay methodology, standardization 
procedures, detection technique and 
sensitivity, and the statistical analysis ofthe 
probability of detecting resistance. 

Add.. al ttl on reports are d ue as d "b d. h £ II escn e m t e o owmg ta bl e: 

IRM Grower Proposed system for growers to March 15, 2002 
Agreements affirm annually commitment to IRM 

program 

IRM Affirmation System to assure annual affirmation March 15,2002 
Plan by growers of their IRM obligations 

Changes to Grower Current grower agr~ement(s) and any November 1, 2001 and at 
Agreement and/or specific stewardship documents least 30 days before any 
IRM documents changes related to IRM are 

expected to be imposed. 

Insect Resistance Results of monitoring and April 30th each year 
Monitoring Results investigations of damage reports 

Label: 
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You must submit a revised label prior to further consideration of this amendment request that 
includes the following statements. · 

The following information regarding commercial production must be included in the Grower 
Guide for Cotton and Non-Cotton Growing Areas. 

a) Com-Belt/Non-Cotton Growing Areas 

For CrylAb field c?m grown outside cotton-growing areas (e.g., the Com Belt), grower guides 
must specify that growers must adhere to the following refuge requirements. 

• Growers must plant a structured refuge of at least 20% non-Bt com which may be treated 
with insecticides as needed to control lepidopteran stalk-boring and other pests.· 

• Refuge planting options include: separate fields, blocks within fields (e.g., along the 
edges or headlands), ~d strips across the field. 

• External refuges must be planted within 'lS mile (1/4 mile or closer preferred). 

• When planting the n 
preferably 6 rows wi 

• Insecticide treatrnem 
may be applied only 
pests. Economic thr 
regional professiona 
growers will specify 
refuges. 

b) Cotton-Growing Area R 

For Bt field com grown in c 
adhere to the following refu 

Je at least 4 rows wide, 

n com borer (SWCB) 
r more of these target 
:commended by local or 
1ltants). Instructions to 
plied to non-Bt com 

:cify ·that growers must 

• Growers must plant a structured refuge of 50% non-Bt com that may be treated with 
insecticides as needed to control lepidopteran stalk-boring and other pests. 

. . 

• 

• 

Refuge planting options include: separate fields, blocks within fields (e.g., along the 
edges or headlands), and strips across the field. 

External refuges must be planted within 'lS mile (1/4 mile or closer preferred) . 

When planting the refuge in strips across the field; refuges must be at least 4 rows wide, 
preferably 6 rows wide. 
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• Insecticide treatments for control ofECB, CEW and Southwestern com borer (SWCB) 
may be applied only if economic thresholds are reached for one or more of these target 
pests. Economic thresholds will be determined using methods recommended by local or 
regional professionals (e.g., Extension Service agents, crop consultants). Instructions to 
growers will specify that microbial Bt insecticides must not be applied to non-Bt com 
refuges. 

• Cotton-growing areas include tQe following states: Alabama, Arkansas, Georgia, Florida, 
Louisiana, North Carolina, Mississippi, South Carolina, Oklahoma (only the counties of 
Beckham, Caddo, Comanche, Custer, Greer, Harmon, Jackson, Kay, Kiowa, Tillman, 
Washita), Tennessee (only the counties of Carroll, Chester, Crockett, Dyer, Fayette, 
Franktin, Gibson, Hardeman, Hardin, Haywood, Lake, Lauderdale, Lincoln, Madison, 
Obion, Rutherford, Shelby, and Tipton), Texas (except the counties of Carson, Dallam, 
Hansford, Hartley, Hutchinson, Lipscomb, Moore, Ochiltree, Roberts, and Sherman), 
Virginia (only the counties of Dinwiddie, Franklin City, Greensville, Isle of Wight, 
Northampton, Southampton, Suffolk City, Surrey, Sussex) and Missouri (only the 
counties of Dunkin, New Madrid, Pemiscot, Scott, Stod(jard). The correct list of counties 
must be in the 2003 grower guide and may be provided as a supplement for the 2002 
growing season. 

This letter does not mean that EPA agrees to amend the subject product. If Monsanto submits 
the information in writing as described in this letter, however, EPA will be able to continue to 
process the amendment application. 

Enclosure 
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a~t L. Andersen, Ph.D, Director 
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Enclosure 

Remedial Action Plan for Responding to Resistance in European Com Borer 
Com Earworm and/or Southwestern Com Borer 

(October 15, 2001) 

I. Definitions 

Suspected resistance 

EPA defines "suspected" resistance to m~an, in the case of reported product failure, that: 
• the com in question has been confirmed to be Bt com 
• the seed used had the proper percentage of com expressing Bt protein; 
• the relevant plant tissues are expressing the expected level of Bt protein; and 
• it has been ruled out that species not susceptible to the prot~in could b~'responsible for 

the damage, that no climatic or cultural reasons could be responsible for the damage, and 
that other reasonable causes for the observed product failure have been ruled out. 

The Agency does not interpret "suspected resistance" to mean grower reports of possible control 
failures, nor does the Agency intend that extensive field studies and testing to confirm 
scientifically insect resistance be completed-before responsive measures are undertaken. 

If resistance is "suspected," the registrant rrl"ust instruct growers to do the follo"wing: 

• 

• 

Use ~ltemate control measures to control the pest suspected of resistance to Bt com in the 
affected region. 
Destroy crop residues in the affected region immediately after harvest (i.e. within· one 
month) with a. technique appropriate for local production practices to minimize the 
possibility of resistant insects overwintering and contributing to the next season's pest 
population. 

Confirmed Resistance 

the registrant assumes responsibility for the implementation of resistance mitigation actions 
undertaken in response to the occurrence of resistance during the growing season. When 
resistance has been confirmed, the registrant must stop sale immediately and distribution of Bt 
corn in the remedial action zone (may be less than a single county, single county, or multiple 
counties) where the resistance has been shown until an effective local mitigation plan approved 
by EPA has been implemented. 

A resistance event becomes confirmed if the progeny of the sampled ECB, CEW, SWCB 
population would exhibit all of the following characteristics in bioassays initiated with neonates: 

1. If there is > 5-l 0% survival and > 25% leaf area damaged in a 5-day bioassay 
using Cry lAb-positive or Cry IF-positive leaf tissue under controlled laboratory 



conditions. 

2. If standardized laboratory bioassays using diagnostic doses for ECB (Marc;:on 
et al. 2000), SWCB (Trisyono and Chippendale 1999), CEW/CBW 
(USDNARS/SIMRU, unpublished) demonstrate resistance has a genetic basis 
and survivorship in excess of I%. 

3. If an LC50 in a standard Cry I Ab or Cry IF diet bioassay that exceeds the upper 
limit of the 95% confidence interval o(the standard unselected laboratory 
population LC50 for susceptible ECB, SWCB, CEW populations, as established by 
the ongoing baseline monitoring program. 

II. Remedial Action 

The registrant assumes responsibility for the implementation of resistance mitigation actions 
undertaken in response to the occurrence of resistance during the growing season. In cases of 
"confirmed" resistance, the following strategy for Cry1Ab and/or Cry1F Bt com hybrids: 

The registrant will report all instances of confirmed pest resistance, as defined above, to 
the Agency within 30 days. Upon identification of a confirmed instance of resistance, 
registrants will take the following immediate mitigation mea.Sures: 

1. Notify customers and extension agents in the affected area, 

2. Require to customers and extension agents in the affected area the use of 
alternative control measures to reduce or control the local target pest population, 

3. Where appropriate, require to customers and extension agents in the affected 
area that crop residues be incorporated into the soil following harvest, to minimize 
the possibility of overwintering insects. 

4. Stop sale immediately and distribution of Bt com in the remedial action zone 
(may be a single or multiple counties) where the resistance has been shown until 
an effective local mitigation plan approved by EPA has been implemented. 

Within 90 days of a confirmed instance of pest resistance, as defined above, registrants will: 

1. Notify the Agency of the immediate mitigation measures that were 
implemented, 

2. Submit to the Agency a proposed long-term resistance management action plan 
for the affected area, 

3. Work closely with the Agency in assuring that an appropriate long-term 
resistance management action plan for the affected area is implemented, and 

\~\ 



4. Implement an action plan that is approved by EPA and that consists of some or 
all the following elements, as warranted: 

a. Informing customers and extension agents in the affected area of pesr 
resistance, 

b. Increasing monitoring in the affected area, and ensuring that local target 
pest populations are sampled on an annual basis, 

c. Recommending alternative measures to reduce or control target pest 
populations in the affected area, 

d. Implementing intensified local IRM measures in the affected area baSed 
on the latest research results. The implementation of su~h measures will be 
coordinated by the Agency with other registrants; and -~ 

e. The implementation of the remedial action strategy will be coordinated 
by the Agency with other registrants and stakehold~rs. 

For mitigation of resistance in the growing season(s) following a confirmed resistance 
incident(s), use of the following procedures: 

1. Maintenance of the sales-suspension of all Bt com hybrids (with the same 
protein or similar Bt proteins as the Bt com hybrids with the resistant population) 
in the affected region, which would remain in place until resistance has been 
determined to have returned to acceptable levels. 

2. The development and use of alternative resistance management strategies for 
controlling the resistant pest(s) on com in the affected region. 

3. Notification of all relevant personnel (e.g., growers, consultants, extension 
agents, seed distributors, processors, university cooperators, and state/federal 
authorities) in the affected region of the resistance situation. 

4. Intensified monitoring and surveillance irt the affected region(s) for resistance 
and definition of the boundaries of the affected region. These studies could also 
include assays to track the decline of resistance in the field and determine the 
potential for cross-resistance in the resistant population. 

5. If EPA agrees that an effective local resistance management plan has been 
implemented which mitigates resistance, the registrants can resume sales in the 
affected county(ies). 
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MONSANTO 
Food ·Health ·Hope .. 

Monsanto Company 
700 Chesterfield Parkway North 
Mail Zone BB3N 
St. Louis, MO 63198 
Fax: (636)737-5943 

Facsimile Transmittal 

Fax: 703 ]D'( 7V2p 

From: /(. ~e.J; N} Date: /D--12.- f) I 

Re:~~ fepqf J- i)r1-t/- L.._f-e__{ 

Pages (incl. this cover): __ ·I{-L------

CC: furJ J J~ ~,'".L~ 

@ 001/004 

2{Urgent D For Review D Please Comment 0 Please Reply D Please Recycle 

/J1c"Ke1 '(i;~ )j $g f~ /4«:. ( 7/~ 
.:L(t9 7r 
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Ple<ise read instructions on reverse before completing form. Form~oved. OMB No. 2070-0060. Approval Expires 2-28-95 

D Registration 
OPP Identifier Number 

oEPA 
United States 

Environmental Protection Agency X Amendment 
Washington, DC 20460 D Other 

Application for Pesticide - Section I 
1. Company/Product Number 2. EPA Product Manager 3. Proposed Classilication 

Monsanto Company/524-489 Phillip 0. Hutton 

4. Company/Product (Name) PM# [8] None 0 Restricted 
Monsanto Company/ YieldGard® corn 90 

5. Name and Address of Applicant (Include ZJP Code) 6. Expedited Review. In acr.ordance with FIFRA Section 3(c)(3) (b)(i), my 
Monsanto Company product is similar or identical in composition and labeling to: 
600 131

h St., N.W., Suite 660 EPA Reg. No. 
Washington, DC 20005 

0 Check if this is a new address Product Name 

Section _:. II 

'( Amendment- Explain below. D Final printed labels in response to 
Agency letter dated 

0 Resubmission in response to Agency letter dated D "Me Too· Application. 

D Notification - Explain below. D Other- Explain below. 

Explanation: Use additional page(s) if necessary. (For section I and Section II.) 

Request to extend the registration until September 30, 2011. 
-. 

Section - Ill 
1. Material This Product Will Be Packaged In: 

Child-Resistant Packaging Unit Packaging Water Soluble Packaging 2. Type of Container 

DYes· Oves Oves 
0 Metal 

DNo ONo ONo 
0 Plastic 

0 Glass 
• Certification must If "Yes· No. per If "Yes· No. per D Paper 
be submitted Unit Packaging wgt. Container Package wgt. Container 0 Other (Specify) 

.ocatlon of Net Contents Information 4. Size(s) Retail Container 5. Location of Label Directions 

L] Label 0 Container DOn label 

D On Labeling accompanying product 

6. Manner in Which Label is Affixed to Product 0 Lithograph 0 Other 

0 Paper glued 

0 Stenciled 

Section -IV 
1. Contact Point (Complete items directly below for identification of individual to be contacted, if necessa_111, to _process this ap2ffcsUon.) 

Name Title Telephone No. (lndude Area Code) 
Russell P. Schneider, Ph.D. Regulatory Affairs Director (202) 383-2866 

Certification 6. Date Application 
I certify that the statements I have made on this form and all attachments thereto are true, accurate and complete. Received 
I acknowledge lhat any knoWingly false or misleading statement may be punishable by fine or imprisonment or 

(Stamped) both under BPDiicable law. . 
2. Signature 

47-
3. Title 

IV_/---- Regulatory Affairs Manager 
. 

4. Typed Name 

H. Keith aeding, Ph.D. 
5. Date 

October 12, 2001 

.. -EPA Form 8570-1 (Rev. 3-94) Prev1ous echllons are obsolete. .. White- EPA File Copy (ongmal) Yellow· Applicant Copy 

\S~ 
OCT-12-2001 13:32 98%• P.02 
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YieldGard® 

Draft Label 

Bacillus thuringiensis CryiA(b) delta-endotoxin and the genetic 
material necessary for its production in corn 

Pure form of the Plant Pesticide, Bacillus thuringiensis subsp. kurstaki control protein as 
expressed by the crylA(b) gene in com cells. · 

Active Ingredient: 
Bacillus thuringiensis CrylA(b) delta endotoxin and the 
genetic material necessary for its production in com ........... 0.023 - 0.029%* 

*Percentage of total protein on a dry weight basis. 

Keep Out of Reach of Children 

CAUTION 

EPA REGISTRATION NUMBER 524-489 

EPA ESTABLISHMENT NUMBER 524-M0-002 

Monsanto Company 
700 Chesterfield Parkway North 
St. Louis, Missouri 63198 

Directions for Use: 

It is a violation of Federal law to use this seed in any manner inconsistent with this 
labeling. · 

Monsanto will ensure that in the combined states of Alabama, Arkansas, Florida, 
Georgia, Louisiana, North Carolina, Mississippi, South Carolina, Virginia (only the 
counties of Greens ville, Isle of Wight, Northhampton, Southhampton, Sussex, and 
Suffolk), Missouri (only the counties of Butler, Dunklin, Mississippi, New Madrid, 
Pemiscot, Scott, and Stoddard), Oklahoma (only the counties of Bryan, Caddo, Canadian, 
Garvin, and Grady), Tennessee (only the counties of Carroll, Chester, Crockett, Fayette, 
Franklin, Gibson, Hardeman; Hardin, Haywood, Henderson, Lake, Lauderdale, Lawrence, 
Lincoln, McNairy, Madison, Obion, Rutherford, Shelby, and Tipton) and Texas (with 
exception of the counties of Dallam, Sherman, Hansford, Ochiltree, Lipscomb, Hartley, 
Moore, Hutchinson, Roberts, and Carson) that the combined sale of this plant pesticide 
will not exceed the amounts required to plant 100,000 acres per anum. Further, 

@ 003/004 

Monsanto will ensure that for the states and counties listed above that the amount s\1~ c; 

OCT-12-2001 13:32 97% P.03 
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will result in no more than 5% of the corn planted in any county with more than 1,000 
acres of cotton. Monsanto will report all sales of this product by Monsanto or its 
distributors annually to the EPA no later than January 31 51 of the following year. 

Corn has been transformed to express the CryiA(b) form of the Bacillus thuringiensis 
subsp. kurstaki (B.t.k.) delta endotoxin protein for the control or suppression of the 
following lepidopteran corn insect pests: 

European com borer 
Southwestern corn borer 
Southern cornstalk borer 
Com earworm 
Fall armyworm 
Stalk borer 

Ostrinia nubilalis 
Diatraea grandiosella 
Diatraea crambidoides 
Helicoverpa zea 
Spodoptera frugiperda 
Papaipema nebris 

Sales of com hybrids that contain Monsanto's B.t. corn plant pesticide must be 
accompanied by a Grower Guide which instructs growers to read the Grower Guide prior 
to planting for information on planting, production and insect resistance management and 
notes that routine applications of insecticides to control these insects ~e usually 
unnecessary when corn containing the B.t. delta-endotoxin protein are planted. 

OCT-12-2001 13=32 '37% 

@ 004/004 

P.04 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

SEP 2 8 2001 

. Dr. Russell P. Schneider 
Director, Regulatory Affairs 
Monsanto Company 
700 Chesterfield Parkway North 
St. Louis, MO 63198 

Dear Dr. Schneider: 

Subject: Request to Exte.nd the Product Expiration Date for Yieldgard MON81 0 Bt Com 
EPA Registration 524-489 

The amendment referred to above, submitted in connection with registration under the 
Fedenil Insecticide, Fungicide, and Rodenticide Act; as amended, is acceptable and the 
expiration date for this product has been changed from September 30, 2001 to October 15, 2001. 

. . 

Should you have any questions with regard to this letter, please contact Mike 
Mendelsohn ofPhil Hutton's staff at (703) 308-8715 . 

. . Si)cerely, /) /) 

~~?!~· 
/~~et~. Andersen, Ph.D. 

Dtrector 
Biopesticides and Pollution . 
Prevention Division (7511C) 

COHCURREHC!:S . - . 
SYMBOL .-, .- ' ·: . 

. .(.J.l!:<:-: ......... ....... ·········- ...............•.. · ............. , ...................................... _ .. _ ..... --:···· ........... ~······· ·········-······ 
. SURNAME)~· ·j~ . 

. •\.;... . . ·- ·················· DAT~ - ~ ·-;;.j},.i)~ i••••' .•.··~···•.••.••••••• ••••••••••••••••• ··•.••••••••••••••• ·.··•••_••••••••••• ··-•••••.•.••u••• ··-··-·•••••• 

EPA Form 1320-1A (1190) Prinud on &cycled Paper 
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MONSANTO 
Food • Health ·Hope"' 

U.S. Environmental Protection Agency 
Office of Pesticide Programs 
Biopesticide and Pollution Prevention Division (BPPD) 
1921 Jefferson Davis Highway 
Arlington, VA 22202 

To: Janet Andersen, Ph.D., Director BPPD 

MoNSANTO CoMPANY 
600 13TH STREET, N.W. 
SUITE 660 
WASHINGTON, D.C. 20005 
TEL: (202) 783-2460 
FAX: (202) 783-2468 

September 24, 2001 

Subject: Request to Extend the Registration for YieldGard® MON81 0 com (EPA 
Reg. No. 524-489) to October 15, 2001 

Dear Dr. Andersen: 

On September 14,2001, EPA published in the Federal Register a notice entitled 
"Opportunity to Comment on Implication ofRevised Bt Com Reassessment of 
Regulatory Decisions Affecting These Products and on Potential Elements of 
Regulatory Options; Extension of Comment Period". In this notice, EPA 
announced an extension until September 21, 2001 for comment on the 
implications of the revised risk and benefit sections of the reassessment regarding 
com, the com portions of the draft Potential Risk Mitigation and Regulatory 
Options paper, and the regulatory decisions affecting all Bt com products. 

To provide adequate time for the Agency to consider the public comments and 
complete the reassessment process, we request an extension of the YieldGard com 
registration to October 15, 2001. 

Please contact me at (636) 737-7559 or Dr. Russell Schneider at (202) 383-2866, 
if you have any questions regarding this registration amendment request. 

Sincerely, 

QA.~~ 
Russell P. Schneider, Ph.D. 
Director, Regulatory Affairs 

\~ 



Please read instructions on reverse before completing form Form Approved OMB No 2070-0060 Approval Expires 2 28 95 - -

D Registration 
OPP Identifier Number 

oEPA 
United States 

Environmental Protection Agency X Amendment 
Washington, DC 20460 D Other 

Application for Pesticide - Section I 
1 . Company/Product Number 2. EPA Product Manager 3. Proposed Classification 

Monsanto Company/524-489 Phillip 0. Hutton I 
I 
I 

4. Company/Product (Name) PM# [R] None D Restricted 
Monsanto Company/ MON 810 YieldGard® corn 90 

5. Name and Address of Applicant (Include ZIP Code) 6. Expedited Review. In accordance with FIFRA Section 3(c)(3) (b)(i), my 

Monsanto Company product is similar or identical in composition and labeling to: 
600 131

h St., N.W., Suite 660 EPA Reg. No. 
Washington, DC 20005 

' 
D Check if this is a new address 

Product Name 
-

Section -II 

Amendment - Explain below. D Final printed labels in response to 
Agency letter dated 

D Resubmission in response to Agency letter dated D "Me Too" Application. 

D Notification - Explain below. D Other- Explain below. 

Explanation: Use additional page(s) if necessary. (For section I and Section II.) 

Request to extend the FIFRA Section 3 Registration ofYieldGard Com, EPA Registration Number 524-489, to October 15, 2001. 
-

Section - Ill 
1. Material This Product Will Be Packaged In: 

Child-Resistant Packaging Unit Packaging Water Soluble Packaging 2. Type of Container 

DYes" Dves Dves 
D Metal 

DNa DNa DNa 
D Plastic 

D Glass 

* Certification must If "Yes" No. per If "Yes" No. per D Paper 
1 submitted Unit Packaging wgt. Container Packagewgt. Container 

D Other 
(Specify) 

3. Location of Net Contents Information 4. Size(s) Retail Container 5. Location of Label Directions 

D Label D Container DOn Label 

D On Labeling accompanying product 

6. Manner in Which Label is Affixed to Product D Lithograph D Other 

D Paper glued 

D Stenciied 

Section -IV 
1. Contact Point (Complete items directly below for identification of individual to be contacted, if necessary, to process this application.) 

Name Title Telephone No. (Include Area Code) 

Russell P. Schneider, Ph.D. Director, Regulatory Affairs (202) 383-2866 

Certification 6. Date Application 
I certify that the statements I have made on this form and all attachments thereto are true, accurate and complete. Received 
~:edge that any knowingly false or misleading statement may be punishable by fine or imprisonment or (Stamped) 

er ifpplicable law. 

2. t2: u 3. Title· 

Director, Regulatory Affairs 

\S~ Lf _)~ 
· 4. Typed Name 5. Date 

Russell P. Schneider, Ph.D. qjz'f/ol 
(202) 383-2866 . . 

EPA Form 8570·1 (Rev. 3-94) Prevaous edataons are obsolete . 
.. 

Whate ·EPA Fale Copy (oraganal) Yellow ·Applicant Copy 



MONSANTO 
Food· Health· Hope"' 

U.S. Environmental Protection Agency 
Office of Pesticide Programs 
Biopesticide and Pollution Prevention Division (BPPD) 
1921 Jefferson Davis Highway 
Arlington, VA 22202 

To: Janet Andersen, Ph.D., Director BPPD 

MoNsAr.no CoMFt~'i'f 
600 13TH STREET, N.W. 
SuiTE 660 
WASHINGTON, D.C. 20005 
TEL: (202) 783-2460 
FNC (202) 783-2468 

September 24, 2001 

Subject: Request to Extend the Registration for YieldGard® MON81 0 corn (EPA 
Reg. No. 524-489) to October 15,2001 

Dear Dr. Andersen: 

On September 14, 2001, EPA published in the Federal Register a notice entitled 
"Opportunity to Comment on Implication of Revised Bt Com Reassessment of 
Regulatory Decisions Affecting These Products and on Potential Elements of 
Regulatory Options; Extension of Comment Period". In this notice, EPA 
announced an extension until September 21, 2001 for comment on the 
implications of the revised risk and benefit sections of the reassessment regarding 
com, ~he corn portions ofthe draft Potential Risk Mitigation and Regulatory 
Options paper, and the regulatory decisions affecting all Bt corn products. 

To provide adequate time for the Agency to consider the public comments and 
complete the reassessment process, we request an extension of the YieldGard corn 
registration to October 15, 2001. 

Please contact me at (636) 737-7559 or Dr. Russell Schneider at (202) 383-2866, 
if you have any questions regarding this registration amendment request. 

Sincerely, 

aA~y 
Russell P. Schneider, Ph.D. 
Director, Regulatory Affairs 



Pit.:;JC'' read instructions on reverse before completing form Form Approved OMS No 2070-0060 Approval Expires 2-28-95 .•. 

17 .D Registration 
OPP Identifier Number 

! United States 

SEPA Environmental Protection Agency X Amendment 
Washington, DC 20460 D Other 

Application for Pesticide - Section I 
1 . Company/Product Number 2. EPA Product Manager 3. Proposed Classification 
Monsanto Company/524-489 Phillip 0. Hutton 

4. Company/Product (Name) PM# [R] None 0 Restricted 
Monsanto Company/ MON 810 YieldGard® corn 90 

5. Name and Address of Applicant (Include ZIP Code) 6. Expedited Review. In accordance with FIFRA Section 3(c)(3) (b)(i). my 
Monsanto Company product is similar or identical in composition and labeling to: 
600 131

h St., N.W., Suite 660 EPA Reg. No. 
Washington, DC 20005 

' 0 Check if this is a new address 
Product Name 

-
- Section -1.1 

Amendment- Explain below. D Final printed labels in response to 
Agency letter dated 

L] Resubmission in response to Agency letter dated D "Me Too· Application. 

D Notification - Explain below. D Other- Explain below. 

Explanation: Use additional page{s) if necessary. (For section I and Section II.) 

Request to extend the FIFRA Section 3 Registration of YieldGard Corn, EPA Registration Number 524-489, to October 15, 200 l. 

Section - Ill 
1. Material This Product Will Be Packaged In: 

Child-Resistant Packaging Unit Packaging Water Soluble Packaging 2. Type of Container 

0 Yes• DYes DYes 
0 Metal 

D·No ONo ONo 
0 Plastic 

0 Glass 
• Certification must If "Yes· No. per If "Yes· No. per 0 Paper 
· · ' submitted Unit Packaging wgt. Container Packagewgt. Container 0 Other -

(Specify) 

3. Location of Net Contents Information 4. Size{s) Retail Container 5. Location of Label Directions 

0 Label 0 Container 0 On Label 

0 On Labeling accompanying product 

6. Manner in Which Label is Affixed to Product 0 Lithograph D Other 

0 Paper glued 

0 Stendled 

Section -IV 
1. Contact Point (Complete items directly below for identification of individual to be contacted, if necessary, to process this application.) 

Name Title Telephone No. (Include Area Code) 

Russell P. Schneider, Ph.D. Director, Regulatory Affairs {202) 383-2866 

Certification 6. Date Application 
1 certify that the statements I have made on this form and all attachments thereto are true, accurate and complete. Received 
~~edge that any knowingly false or misleading statement may be punishable by fine or imprisonment or 

{Stamped) 
er iiPPiicable law. 

2. tz: 1/ 
3. Title . 

1..(""'-A.. _;Yvl.r- I 

Director, Regulatory Affairs 

{ {p \ 
4. Typed Name 5. Date 

Russell P. Schneider, Ph.D. 'l/Z-'f/Ol 
{202} 383-2866 . . 

EPA Form 8570-1 {Rev. 3-94) Prev1ous editions are obsolete . 
.. 

White • EPA F1le Copy (ongmal) Yellow- Applicant Copy 
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MONSANTO 00 
MoNSANTO COMPANY 

700 CHES1ERFIELD PKWY' NORTH 

CHESTERFIELD, MISSOURI 6)198 

http:/ fwww.monsanto.com 

U.S. Environmental Protection Agency 
Office of Pesticide Programs 
Biopesticide and Pollution Prevention Division (BPPD) 
1921 Jefferson Davis Highway 
Arlington, VA 22202 

To: Janet Andersen, Ph.D., Director BPPD 

September_24, 2001 

Subject: Request to Extend the Resistration for YieldGard® MON810 com (EPA 
Reg. No. 524-489) to October 15, 2001 

Dear Dr. Andersen: 

On September 14, 2001, EPA published in the Federal Register a notice entitled 
"Opporturiity to Comment on Implication of ~evised Bt Corn Reassessment of . 
Regulatory Decisions Affecting These Products and on Potential Elements of 
Regulatory Options; Extension of Comment Period". In this notice, EPA 
announced an extension until September 21, 2001 for comment on the 
implications of the revised risk and benefit sections of the reassessment regarding 
corn, the corn portions of the draft Potential Risk Mitigation and Regulatory 
·options paper, and the regulatory decisions affecting all Bt corn products. 

To provide adequate time for the Agency to consider the public comments and 
complete the reassessment process, we request an extension of the YieldGard com 
registration to October 15, 2001. 

Please contact me at (636) 737-7559 or Dr. Russell Schneider at (202) 386-2866, 
if you have any questions re~arding this registration amendment request. 

Sincerely, 

ju6 
Keith Re ing, 
Regulatory Af airs Manager 

SEP-25-2001 16=01 98% P.02 
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Please read instructions on reverse before completing form. Form Approved. 0 MB No. 2070-0060. Approval Expires 2-28-95 

D Registration 
OPP Identifier Number 

&EPA 
United States 

Environmental Protection Agen~y X Amendment 
Washington, DC 20460 ·D Other 

Application for Pesticide - Section I 
1. Company/Producl Number 2. EPA Product Manager 3. Proposed Classilication 

Monsanto Company/524-489 Phillip 0. Hutton 

4. Company/Product (Name) PM II (R] None D Restricted 
Monsanto Company/ MON 810 YieldGard® corn 90 

5. Name and Address of Applicant (Include ZIP Code) 6. Expedited Review. In accordance with FIFRA Section 3(c)(3) (b)(i), my 
Monsanto Company product is similar or identical in composition and labeling to: 
600 131

h St., N.W., Suite 660 EPA Reg. No. 
Washington, DC 20005 ' 

D Check it this is a new address 
Product Name 

Section -II 

,( Amendment - Explain below. D Final printed labels in response to 
Agency letter dated 

D Resubmission in response to Agency letter dated D "Me Too" Application. 

D Notification- Explain below. D Other- Explain below. 

Explanation: Use additional page(s) if necessary. (For section I and Section II.) 

Request to extend the FIFRA Section 3 Registration of YieldGard Com, EPA Registration Number 524-489, to October 15, 2001. 

-. 

Section -Ill 
1. Material This Product Will Be Packaged In: 

Child-Resistant Packaging Unit Packaging Water Soluble Packaging 2. Type of Container 

D ves• Oves Oves 
0Metal 

ONo DNa DNa 0 Plastic 

0 Glass 

• Certification must If "Yes" No. per If "Yes• No. per 0 Paper 
be submitted Unit Packaging wgt. Container Package wgt. Container 

0 Ottier (Specify) 

.. Location of Net Contents Information 4. Size(s) Retail Container 5. Location of Label Directions 

D Label 0 Container 0 On label 

0 On Labeling accompanying product 

6. Manner in Which Label Is Aftixed to Product 0 Lithograph 0 Other 

0 Paper glued 

0 Stenciled 

Section -IV 
1. Contact Point (Complete items directly below for identification of individual to be contacted, if necessary, to pr-ocsss this application.) 

Name Title Telephone No. (Include Area Code) 

Russell P. Schneider, Ph.D. Regulatory Affairs Director (202) 383-2866 

Certification 6. Date Applicalion 
f certify that the statements I have made on this form and all attachments thereto are true, accurate and complete. Received 
I aclcnowledgEJ that any knowingly false or misleading statement may be punishable by fine or imprisonment or 

(Stamped) both under applicable law. 
2. Signature 3. TiUe 

Regulatory Affairs Manager 

l ~) 4. Typed Name 5. Date 
Keith Reding, Ph.D. 

(636} 737-7559 . . EPA Form 8570-1 (Rev. 3-94) Prevtous edtl1ons are obsolete. 
.. Wh1te- EPA F1le Copy (ortgmal) Yellow- Applicant Copy 

SEP-25-2001 15:01 98% P.03 
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MONSANTO 
Food· Health ·Hope~ 

Monsanto Corripany 
700 Chesterfield Parkway North 
Mail Zone BB3N 
St. Louis, MO 63198 
Fax: (636) 737-5943 

Facsimile Transmittal 

To: {Yh ffc_ fl1~e_ fro { P\. 

From: /G tJec( ~ 
0 

Fax:7°J )of 7cJ:2 6 

Date: 7/2 5;0 f 

@OOl 

Re: E~v~ '9 y,-,JJ6arcP CC~tM. -fo- D.._T- 6,_2-ffi>/ 

Pages (incl. this cover):_3 ______ _ 

CC: ----------------------
~Urgent D For Review D Please Comment 0 Please Reply 0 Please Recycle 

_______ ____!. ~~ 

SEP-25-2001 16: 01 97% P.01 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

OFFICE OF 
PREVENTION, PESTICIDES AND 

TOXIC SUBSTANCES 

SEP 2 ~z 2001 
MEMORANDUM 

SUBJECT: 

TO: 

FROM: 

THROUGH: 

ACTION 
REQUESTED: 

EPA Review of Supplemental Amino Acid Sequence Comparison Data Submitted 
by Monsanto Company to Supplement the Safety Assessment of B.t.k. HD-1 Protein 
(Cry lAb Protein) Expressed in Com [Submission# S595956; Case# 005562; DP 
Barcode# D276693; Chemical# 006430; ID# 000524-00489; MRID# 453849-01). 

Michael Mendelsohn (PM-90) 
Regulatory Action Leader 
Microbial Pesticides Branch, Biopesticides and 
Pollution Prevention Division (7511C) 

Michael T. Watson, Ph.I;>., Plant Pathologist ~ c') ._ v)~ 
Microbial Pesticides Branch, Biopesticides and 

1 
· 

Pollution Prevention Division (7511C) 
f\ . -

- l : I 

hn hs . s·. '1.\\'''l . 1 o L. Koug , em or c1ent1st C .:..- ""v ' ~~ _ , 
Microbial Pesticides Branch, Bj p s~cides and 
Pollution Prevention Division (75UC) 

. I 
\

/ ~ -\ i 
/'"•-· 1 . . t\ .. -·--· , \, ,_ \ 1-J --

l· 
.... __ ) 

To review the submitted amino acid sequence comparison data to determine if it 
is adequate to identify any potential significant sequence similarity to known 
protein allergens and gliadins found in public domain protein and DNA sequence 
databases. 

CONCLUSION: The data submitted shows that there is not significant sequence similarity 
between the B.t.k. HD-1 (MON 810- CrylAb) protein expressed in com plants 
and the sequences of known protein allergens and gliadins. Based upon this data, 
and data previously submitted to support the exemption from the requirement of 
a tolerance for and registration of (registered December 20, 1996) Cry 1 Ab 

/ 
1 \ lpj 

Internet Address (URL) • http://www.epa.gov 
Recycled/Recyclable • Printed with Vegetable OU Based Inks on Recycled Paper (Minimum 30% Postconsumer) 



(MON 81 0) protein, there does not appear to be a significant risk of development 
of allergenicity following exposure to this protein. 

OAT A REVIE\V RECORD 

Active Ingredient: B.t.k. HD-1 Protein (MON 810- Cry lAb) 
B.t.k. HD-1 Protein Product Name: 

Company Name: Monsanto Company 
IDNo: 000524-00489 
Chemical Number: 006430 
Submission Number: S595956 
DP Barcode: D276693 
MRIDNo: 453849-01 

BACKGROUND: 
Bacillus thuringiensis CrylAb delta-endotoxin was registered by the Agency on December 20, 1996 
(EPA Reg. No. 524-489). Although an exemption from the requirement of a tolerance was also 
granted for this protein, the amino acid sequence homology data was not provided. In response to 
an Agency request for this data, Monsanto Company has submitted the data to address this 
requirement. 

DISCUSSION: 
- The data provided in this submission shows the amino acid sequenc.e comparisons p~rformed 

between the HD-1 (Cry 1 Ab) protein and the amino acid sequences of known protein allergens and 
gliadins. The amino acid sequence comparison is part of the allergenicity assessment of pesticidal 
proteins expressed in plants. In addition to heat stability, in vitro digestibility, and previous dietary 
exposure findings, the amino acid sequence data provides further confirmatory data for . 
determination of a "low risk" that a pesticidal protein could potentially be an allergen. The data 
provided in this submission adequately addresses the issue and indicates that Cry 1 Ab likely does 
not share significant sequence similarity with known protein allergens. 
Note: This· analysis is not equivalent to a stepwise 8 AA analysis of the subject protein against the 
available databases. 

SUMMARY OF DATA SUBMITTED: 
453849-01 Product Characterization- Amino Acid Sequence Comparison- 885.1100 

. Construction of the "allergen" and "gliadin" database allowed for direct 
comparison of the B.t.k. HD-1 protein sequence to the available amino acid 
sequences of known protein allergens present in public domain databases. As 
part of the assessment of potential protein allergenicity of pesticidal proteins 
expressed in plants, amino acid sequence comparison provides a rapid analysis of 
the relatedness of a protein to those known to possess allergenic properties. A 
lack of protein similarity to known allergens and gliadins is not in itself definitive 
of a lack of potential allergenicity, but it does provide an important initial 
"screen" for protein characteristics and properties. Based upon the data provided 
in what appears to be an adequate amino acid sequence comparison, there does 
not appear to significant similarity between B.t.k. HD-1 protein and known 
protein allergens and gliadins. 
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DATA EVALUATION REPORT . 

Reviewed by: Michael T. Watson, Ph.D., Plant Pathologist (Y\ ~ 
' r . /. 

Secondary Reviewer: John L. Kough, Ph.D.,.Biologist ~\. \,_ 

STUDY TYPE: Product Characterization-AA Sequence Homology- 885.1100 
MRID NO: 453849-01 

TEST MATERIAL: CrylAb Protein 
PROJECT NO: 01-CR-048E 

SPONSOR: Monsanto Company, St. Louis, MO 
TESTING FACIT.-ITY: Monsanto Company, St. Louis, MO 

TITLE OF REPORT: Bacillus thuringiensis subsp. kurstald HD-1 Insecticidal 
AUTHOR(S): Protein (B.t.k. HD-1 protein) Shares No Significant Sequence 

Similarity with Proteins Associ~ted With Allergy or Coeliac 
Disease 

STUDY COMPLETED: April15, 2001 
CONCLUSION: An amino acid database was constructed containing amino 

acid sequences of known protein allergens and gliadins. The 
B.t.k.· HD-1 protein was compared to this database and no 
significant sequence similarity was identified. Based upon 
this data, there does not appear to be significant sequence 
similarity between HD-1 and ·known protein allergens and 

CLASSIFICATION: 
gliadins. 
ACCEPT ABLE. 

GOOD LABORATORY 
PRACTICE: 

Good Laboratory Practice guidelines do not apply to this 
study. 

I. STUDY DESIGN 

Test Material: 

Methods: 

Amino acid sequence of Bacillus thuringiensis Cry lAb protein as expressed 
in corn - referred to as B.t.k. HD-1 protein. 

Preparation of Allergen and Gliadin Seguence Database: 
A database of known allergen and gliadin- amino acid sequences was 
constructed using public domain sequence information including GenPept ver. 
86.0, PIR ver. 41, and SwissProt ver. 30. Sequences were initially obtained 
using the STRINGSEARCH function of GCG version 7 (University of 
Wisconsin Genetics Computer Group). The preliminary DATASET was 
obtained using "allergen" as the keyword in the sequence search. The 
DATASET was supplemented using the "gliadin" and the additional allergen 
keywords found in Table ·1. 
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II. RESULTS 

DNA sequences were obtained from GenBank/EMBL ver. 86.0 using 
"allergen" as the keyword to obtain any additional sequences which may not 
have been translated in the amino acid sequence database. In cases where such 
sequences were obtained, they were translated and were used in the second part 
ofthe database (i.e., part 1 -DATASET and part 2- the supplemental translated 
DNA sequences). Duplicated sequences were deleted from the database. 

Search ofDatabase for Sequences Similar to B.t.k. HD-1 Protein: 
The allergen and gliadin sequence-containing database was searched for 
sequences similar to B.t.k. HD-1 protein using FASTA. DATASET was 
searched using FAST A on a VAX computer and the s~pplemental database was 
searched using FAST Aver 1.6 implemented on a Power Macintosh computer. 
A randomized sequence of amino acids from the HD-1 protein was produced 
using the SHUFFLE program ofGCG. The "shuffled" sequences was used as 
a negative control in the similarity search for both parts 1 and 2 of the database. 

For the sequence comparison process and analysis, "significant sequence 
similarity" was defined as an identity of greater than seven contiguous amino 
acids. 

Note: This analysis is not equivalent to a stepwise 8 AA analysis of the subject 
protein against the available databases. 

Using "allergen" and "gliadin" as keywords, 675 sequences were identified. Nearly two-thirds (456) 
of these sequences were eliminated as duplications or "irrelevant" (non-allergen entries). The final 
database contained 219 amino acid sequences (Appendix A & B). 

When compared to the 219 amino acid sequences identified in Table 1, there was no significant 
sequence homology to B.t.k. HD-1 protein. None of the 219 sequences shared contiguous sequences 
of more than 6 amino acids. The best sequence similarity was shared with Amb a 2 (ragweed allergen) 
which shared 64% similarity and 22% sequence identity over a 59 amino acid overlap. Neither for 
these levels would be considered significant. Sequence comparisons are shown for each of the . 
identified sequences, but again, none of these are considered significant. 

III. DISCUSSION 
Construction ofthe "allergen" and "gliadin" database allowed for direct comparison of the B.t.k. HD-1 
protein sequence to the available amino acid sequences of known protein allergens present in public 
domain databases. As part of the assessment of potential protein allergenicity of pesticidal proteins 
expressed in plants, amino acid sequence comparison provides a rapid analysis of the relatedness of 
a protein to those known to posse~s allergenic properties. A lack of protein similarity to known 

. allergens and gliadins is not in itself definitive of a lack of potential allergenicity, but it does provide 
an important initial "screen" for protein characteristics and properties. Based upon the data provided 
in what appears to be an adequate amino acid sequence comparison, there does not appear to 
significant similarity between B.t.k. HD-1 protein and known protein allergens and gliadins. 
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through {1 ) are not included in this copy. 

The material not included contains the following type of ~ 
information: 

Identity of product inert ingredients. 

Identity of product impurities. 

Description of the product manufacturing process. 

Description of quality control procedures. 

Identity of the source of product ingredients. 

Sales or other commercial/financial information. 

A draft product label. 

The product confidential statement of formula. 

Information about a pending registration action. 
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The information not included is generally considered confidentia 
by product registrants. If you have any questions, please contac 
the individual who prepared the response to your request. 
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Subject: 

Reviewer: 

Through: 

To: 

Environmental Benefits of Mycotoxin Reduction in Com 

Edward Brandt, Environmental Benefits 

Jolm Kough, Ph.D. ~d. 
Michael Mendelso~, BPPD 

Mycotoxins are chemicals produced by fungi, that are toxi~ or carcinogenic to animals and 
humans. The most commonly occurring mycotoxins on com are produced by the fungal genus 
Fusarium, and are known as fumonisins (Munkvold, 2000). There are several different kinds ·of 
fumonisins: FB 1, FB2, FB3, FB4, FA1, and FA2 (Marasas, 1996; Ross et al., 1992). Another class of 
com mycotoxins are those produced by the genus Aspergillus, including the notorious aflatoxins. 
The economic impact of aflatoxins is greater than that of other Ihycotoxins because they can be 
passed into milk if dairy cows eat contaminated grain (Munkvold et al., 1999). 

Damage by insect pests such as the European com borer can be an important factor for 
mycotoxin development in com. Insect pests promote the growth of mycotoxin producing fungi in 
two ways: 1) They carry fungal spores from the plant surface to the surfaces of damaged kernels, 
and 2) They create entry wounds on the kernels for the fungi. Even when the insect pests do not 
directly carry fungal spores to the com wounds, ambient spores deposited later on tissue wounded 
by pest feeding are more likely to infect the plant (Munkvold, 1999). Field studies have shown 
that damage due to southwestern com borer (SWCB) can increase aflatoxin levels (Windham, 
et.al. 1999). 

When mycotoxin contamirtation occurs in com, the potential damages can be both 
economic costs to growers and health risks to humans and livestock. Com grain that contains 
mycotoxins above a certain level is more likely to be rejected in the market, forcing growers to 
accept the lower price for non-food uses. In particular, the FDA's new proposed guidelines about 
recommended levels of fumonisins in grain may have a significant impact on amount of com sold 
at the better food/feed prices. While these FDA guidelines for fumonisin levels are not yet set as 
action levels, they have been proposed to industry as safety thresholds (Randall A. Lovell, Center 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

OCT 12 2001 

Memorandum 

Subject: Environmental Benefits ofMycotoxin Reduction in Com 

Reviewer: Edward Brandt, Environmental Benefits 

Through: d. 
To: Michael Mendelso 

OFFICE OF PREVENTION, 
PESTICIDES AND TOXIC 

SUBSTANCES 

Mycotoxins are chemicals produced by fungi, that are toxic or carcinogenic to animals and 
humans. The most commonly occurring mycotoxins on com are produced by the fungal genus 
Fusarium, and are known as fumonisins (Munkvold, 2000). There.are several different kinds of 
fumonisins: FB 1, FB2, FB3, FB4, FA1, and FA2 (Marasas, 1996; Ross et al., 1992). Another class of 
com mycotoxins are those produced by the genus Aspergillus; including the notorious aflatoxins. 
The economic impact of aflatoxins is greater than that of other mycotoxins because they can be 
passed into milk if dairy cows eat contaminated grain (Munkvold et al., 1999). 

Damage by insect pests such as the European com borer can be an important factor for 
mycotoxin development in com. Insect pests promote the growth of mycotoxin producing fungi in 
two ways: 1) They carry fungal spores from the plant surface to the surfaces of damaged kernels, 
and 2) They create entry wounds on the kernels for the fungi. Even when the insect pests do not 
directly carry fungal spores to the com wounds, ambient spores deposited later on tissue wounded 
by pest feeding are more likely to infect the plant (Munkvold, 1999). Field studies have shown 
that damage due to southwestern com borer (SWCB) can increase aflatoxin levels (Windham, 
et.al. 1999). 

When mycotoxin contamination occurs in com, the potential damages can be both 
e~onomic costs to growers and health risks to humans and livestock. Com grain that contains 
mycotoxins above a certain level is more likely to be rejected in the market, forcing growers to 
accept the lower price for non-food uses. In particular, the FDA's new proposed guidelines about 
recommended levels of fumonisins in grain may have a significant impact on amount of com sold 
at the better food/feed prices. While these FDA guidelines for fumonisin levels are not yet set as 
action levels, they have been proposed to industry as safety thresholds (Randall A. Lovell, Center 
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infection. Better pest control is viewed as only one of many defenses in the attempt to develop 
hybrids with improved performance against aflatoxin contamination (Odvody 2001, personal 
communication). 
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The information contained in this correspondence should be classified .as Class A 
confidential business information and therefore can be released to any~me, regardless of 
affiliation to a foreign or multinational pesticide producer. 
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wa._~hed from the grits using sterile distilled 
water containing 20 drops of Tween 
20/liter :md filtered through four lnyers of 
sterile cheesecloth. The cuncentr.Jtion of 
conidia wa._s determined with D. hemacy
tometer and adjusted with ·sterile disti1Ied 
water to 9 x 101 conidia/mi. Inoculum not 
immediately used wa.~ refrigcr.~tcd at 4°(. 

SWCB neooate huv:~e used in our ex
perimeots were obtaioed from our resc.,rch 
unit's iruect-re.arin~; laboratory. The proce
dures used to rear this insect have been 
described (3). 

Experiment 1. In 1995, tl1ree co=er
cial hybrids (Terra "Brand TR11S5. Piooeer 
Brnnd 3163, and Hyperformancc Brand 
HBB47002) were planted on 17 April. The 
a:perimental design wa._s a randomized 
complete block (RCB) with ueaoncnts 
fac.torially arruJgcd and replicai.ed five 
tim~-s. Treaunent;: included A. fla"VU.J, 
SWCB, A flavw plus SWCB, and a non
i.c.ocuh.ted, non-infested control. Hybrids 
were inocul.lted with A. jlavUJ I!.IId infested 
with SWCB beginning on 5 July, after silks 
had cmcq;cd. Silks of the top ear of each 
plant were inoculated with a 3.4-ml sus
pcm;on conuining 3 x la& A. flavUJ con
idia using a tn:o-marong gun fiued with a 
spray nozzle (36). Pbnu were in.frst.ed 
with SWCB using :1 hand-operared dis
penser (5). The dispeMer \vas used to place 
30 neonate larv3e mixed in maize cob grits 
in the lc:11f OJ;il at lhe top ear. Inoculations 
and infestatiollS continued weekly for an
other 3 weeks. Side-needle inoculations 
(36) were made 7 days a.fter mid~ilk to 
confllm viability of the A. jlavUJ inoculum. 

In 1996, the experiment was repeated 
with the ~arne three hybrids plus Pioneer 
3156 and was plnnted on 29 April. Treat
ments and inoculation and infestation tech
niques were the snrne as !hose used in 
1995. -A. flavUJ inoculations and SWCB 
infe.natioos bE:gan on 3 July and continued 
wc:ckly until 24 July. 

l!.'xperiment 2.. Jn 1996, 10 hybrids 
m~ by cro~sing parc:titul lines with 
varying levels of resistance to A. flavw 
were used to nudy the effect of SWCB on 
I'Jlatox.in :u:cumulation and A. flavus kernel 
infection. The hybrids were pbntcd 29 
April in a RCB design with four replica
tions. Treatments: included A. flavUJ, A. 
flaw.s plus SWCB, and a non-inoculated. 
non-infested control. Fungal inoculum w:.s 
prepared a~ reported above by increasing 
A. flavUJ on moist maize cob gritS. Cul
rurer w~ removed from flasks aDd spread 
on aluminum foil llild allowed to :Ur dry for 
24 h. Culture~ were pas~cd throush an 8-
mcsh (2.362-mm openiog) ·sieve and then 
mi.'ted with sterile maize cob grits on a 1: I 
(voVvol) ratio and pl:~c~d in !-liter plastic 
boul~. The fungal inoculations nnd iMccr 
infestations were made 21 days after mid
sill: (50% of t.'le plar.ts in tlie row h~d •ilks 
emcr¥ed). W:u-p.lper shoot b3gs (Law~on 
#214, Northfield. IL) open at both end!: 
were placed over the top ear of c:och plnm. 
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The mJ.iz~ cob !:,"Ti[S infested with spor~s of 
A. flavui was placed on silh in.si de lhe 
shoot bags using the same hand-opecared 
dispcns~r used to infest SWCB in apcri
meni I. SWCB infestations were made 24 · 
h after fungal inocuhtiom using the hand
op.:rator dispenser to place 15 oeonstc 
larvae on silks inside the shoot bags and 15 
r:con:.tc la.:vle were plau.d in the le:U" axil 
of the C.!!". 

Experiment 3. rn 1997. a field smdy 
was conducted to determine the ioter~c

tions of.-'.. jlaJUS and SWCB on an A. fla
vu.r-rcsistant hybrid (Mp420 x T ,.:60 1 ). a.n 
A. flavur->usccptible hybrid (Ab24E x 
SC229), a transgenic Bacillu.s rhurinsierui.r 
(81) hybrid (N6SOO"Bt), and a nontrao~

gcnic ven;ion (N6800). Seed of the trans· 
e:enic (N6800Bt) and nontranSgc:nic 
(N6SOO) hybrid;: were provided by Novar
tis Seeds. The gene used to confer insect 
re~i~tance in the transgenic hybrid was 
cry/A(b) and is expressed in all dlr tissues 
(31). The four h:;.brid.s w~re planted on 17 
April in a split plot design with hybrids in 
main plots; treaonents wen: n:plicated five 
times. Tr=t~tment~ included A. jlavus, 
SWCB, A. f/avus plus SWCB. and a DOD· 

inoculated, non-infested conttol. Funsal 
inoculations snd insect infestatiom were 
made 7 or 21 days after m.idsilk. lnocula
tion and infesution techniques were the 
carne used in experiment 2. 

lbntc:st~, Insect ratings, :sOatuxin 
analyses, :~nd kerocl infection. Mature 
elliS in nil experiments were hsnd bur
vested approximately 63 days after midsilk 
and dried at 38~C for 7 days. EJlr!; for ex
perimenL.~ I and 3 were rated for feeding 
damage by SWCB :~nd other lepidopterous 
peru . .Ears from each plot were scored 
collectively usiog rlle following scale: I = 
ear-tip d8.lllllge only; 2 = ear-tip damage 
plus slight damase below the tip on a few 
ears; 3 = ear-tip dam3g1: plus little to mod
crate dnmage helow the tip on about one 
quarter of lhe ears; 4 = car-tip damase plus 
modcr.llc: t.o heavy damage below the Lip 
oo about bali of the em; 5 = ear-tip dam
ag~ plus moderate to beavy damage: below 
lhc tip on tbrc:c quarten of the eus; liid 6 
= ear-tip d!.lllllge plus moderate to heavy 
damage below the tip on aJl of the ears. 

E.;uo were machioe shelled and grain 
samples from each row were poured into s 
sample fPliner rwicc to mix. the grain. Half 
of the grain wa._s U$ed for aflatoxin analyses 
and the olhc:T h:~l f wa~ used for detenn.ina
tion of kernel infection. Grain sumples 
used in a.flatoxin analy~e~ were ground 
using a Roma mill (Union, MO). Afla
toxin contamination in 50 ~ of $Ub=ples 
from each plot was dc:tcrmine.d ming the 
Vic~:n Aflatest (WatertoWn, MA). This 
proccCurc c:.:ln detect albtox.ios (Ba. B2. Ga. 
G~) at concecuanans as law a~ 2 ng/g. 

K.e.rnel5 ev!luatcd for A. flavus ir.fection 
were surface sterilized by dipping mo
menta:ily (5 s) in 70% elhanol, sc;.kin; for 
3 min in 1.5~ NJOCI. and rinsing in ~tcr-
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ile distilled water. The l::emels wen: pl:l.ced 
in !00-mm petri dishes (13 l::emels per 
dish, 390 l::eroels per plot) on cz..,pck so
lmion agar amended with 7.5% NuCl to 
restrict growth of olher funb-i a.cd bactcri:~. 
After 7 d.!lys at 28'C, kernels were exam
ined for A. flavu! growth. 

Data nnalyses. Aflatoxin datl were 
::r:J.rufonued lo stabilize vari:mcc of the 
dsta. Data were subjected to analysis of 
variance with the SAS generallir:e:.r rnod
c)g procedure (SAS Institute. Cary. NC). 
Data were analyzed to detenuinc interac
tions llli!OnS genotypes, fungal und insect 
treaunents. and inoculation or infestation 
d:J.tcs. Mean~ were compared by the lea._st 
~ignificant difference test (LSD) at P = 
0.05. 

RESULTS 
Experiment 1. Because of signific:im 

intc:ractiotU amo!lg hybrids and treatmen~. 
the data MC rc:porte.d for each hybrid. fn 
1995, planu receiving both A. jl.tJvus arid 
SWCB treatments bad significantly higher 
levels of aflnto:~:in accumulation when 
compared to plant: inoculated with only A. 
flavUJ (T:tble I). Aflatoxin levels ranged 
from 1,387 to 1.928 ng/g for hybrids Pio
neer 3163 and HBS47002. rcspccli'lely. 
"Pioneer 3163' and 'Hl3847002' plants 
~vins both A. flavUJ and SWCB treat
menu; had signifiC£1ntly more aflatoxin th!ID 
planu infested with only SWCB. Plants for 
hybridi TRUSS and Hl3S47002 infested 
with SWCB ueaonents: had significantly 
higher amounts of aflatoxin th3n plant:> 
inocul!ted with A. j7.avus alone. Non-in
oculated. noo-infested plots had relatively 
high ufiato:tin contamination, with 
amounts: ranging from 43 to 178. for hy
brids TRII85 and Pioneer 3163, rcspec
tive.ly. 

Jn !996, aflatoxin contamination for o.ll 
hybrids across all tresunc:nL~ wa~ much 
lower than the level~ obmved in 1995 
(Table !). The only sl3tisticully significant 
difference~ for afl:ltoxin contamin:~tion 

were between the A. jlavus treaunem and 
the control for hybrid TR1185 and between 
plants n:ceiving both A. flavu.r and SWCB 
I!.IId plants infc.:;tcd with SWCB for hybrid 
HB847002. 'Pioneer 3156' plnnts inocu
lated with A. flavUJ and inf.estcd wilh 
SWCB had aflatoxin level$ numerically 
higbee than all ather trcaonenl~. but there 
were no statistic:illy significant differences 
among ttc.'ltmcnL~. 

A. flavus kernel infection in 1995 fol
lowed a pnUcrn similar to aflatoxin con
taminution (Table 1). Kernel infection for 
all thee! comm:n:i:~l hybrids was $ignifi
cantly hieher for pi.Jmts inoculate.d with A. 
flaviU and infested with SWCB compared 
to plants inocul:lteu with A. fluvus alone. 
Plants of all wee hybrids tTeated witll both 
the fJng\IS ;md insc~t h!ld ~i!;nifica..otly 
higher levels of k~mtl infection th:lJl plant~ 
inoculated with fungu~ alone. Kemd in
rcction in plants infested wilh SWCB only 
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in all h)'brids was numerically higher than 
kernel inf.:ctioo of pbnts inoculated with 
A. flavus alone. 

Kernel infection in the same commercial 
hybri& was much )c~~ in 1996 than in 
1995 (Table 1). The only significant dirfer
ence :unong treannctJL~ WJ.S for hybrid 
TR1185. The A flavu.s plus SWCB tteat
mem and A. flavu.s alone had higher levels 
of kernel infcetion compared to plants 
treated with SWCB alone. Although 
'Pioneer 3156' and 'HBS47001' plants 
treatoo with both the fungus nnd in.>cct, 
and with SWCB alone, had higher levels of 
kecilel infection comparo:i to the funglli 
~lone or control plots. there W:~S no signifi
cant di rrerence between the.sc treatments. 
'Pioneer 3163' had just the opposite trend, 
with highest kcmd infection in plants with 
the fungu~ alone and the lowest )c\lels in 
plants infc~ted with jusl the insect or the 
fungus plus the in~ect. Natu.r.ll infection of 
lccmcls by A. j1avus in plants of the non
inoculated, con-infested control was lower 
than control plants in 1995. 

InseCt feeding d:uns.gc was signific:l!ltly 
higller in all plo~ anifici~ly infested .,.;th 
SWCB compared lO noninfestcd plots tor 
all hybrids in 1995 :md 1996 (Table I). A 
limited :unount of insect damage was ob
served in plou nol infested with SWCB in 
1995. However. nalural in~ect pressure Wl.! 

considernbly higher in 1996. Insect rating 
ranged from 2.6 10 3.8 in control plots and 
from 3.0 to 3.6 in plots wil.b A. fl= 
alone. Mosl of the iruect damase on non
SWCB iilffiled plnnl~ was due to corn 
C aJ'I.'O Jlll. 

Experiment 2. Aflatoxin contamination 
w:~r. dranutically higher for ·all hybrid~ 

when SWCB was included with A. jlavuJ 
rcgurdless of wherher hybrids were m:u.le 

frr,m A flaVUJ·resistant or -susceptible 
parents (Table 2). Hybrid Ab24E x SC229 
(A. flavu..f susceptible) had thE highen levd 
of aflaLoxin contamination (5.080 ng/g) of 
any hybrid wbcn A. f!LJvus and SWCB 
were placed together ou the silks and bud 
much lower aflatoxin contamination (185 
ng/g) when inoculated with A. Jlavus alone. 
Aflatoxin contamination was much higher 
in A. jlavu.s-rcsi~tant hybrids when created 
"ll.ith both tlle fungus nnd insect cornpared 
to the same hybrids ue:atcd only with the 
fungus. Plots of hybrids Mp3 13E x SC212 
and Mp313E x Mp420 had 5 ond 6 nf)g of 
sfb.rox:in for the A. flavu.s alone, respec
tively; hCIWever. when SWCB was in
cluded with A. ;1avtJ.t, atlatoxin levels in
crcused to 170 and 29~ ng/g. respecti\lely. 
Hybrids Gt-mas:gk x Mp313E and Te:\6 x 
Mo I 8w were the only hybrids that did not 
have ~isnificantly highc~ levels of alhtoxin 
contamiostion in plot~! treated with both 
the f llllgus and insect c6mpared to the fun
gus alone treatroem. A.: flavu..r-susceptible 
hybrids (Ab24E X SC229. GA209 X 

Mp68:616, and GA209 x SC212m) inoru-
11\ted wilh A. flavw and inre.~ted with 
SWCB h<id much higher levels of aflatoxin 
contamination compared to se·veral of the 
A. flavus-resislllnt hy~rids .(Gt-m:~q;k x 
Mp313E and Mp313E x Mp420). Tbc 
contrOl plots of all of the hybrids had very 
lirtle aflatoxin contamination comp:1rcd to 

the other treannenu. 
ScvCTI hybrids had significantly higher 

level~ of A. j1avus kcinel infection whee 
SWCB wa.~ included ~ith the funsu~ COlll

pared to the fungus nlone (Table 2). Hybrid 
GA209 x Mp68:616 treatal with A. Jlavu.s 
and SWCB hsd the highest amount of ker
nel infection (4.S'll) for any hybrid-treat· 
ment combination in this experiment. Hy-
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hrid Mp313E x Mp420 had the lowest 
!eve) of kernel infection of :11! hybrids 
treated with both SWCB. and A. flavu.s. 
Kernel infection for three of the resistant 
hybrids (Gt-mJ.S:gk x Mp3 J 3E. Mp313E x 
Mp420, ~nd Mp420 x Tx60l) w:..~ not 
significantly higher in plots treated with 
both SWCB and A. jlav1.1..1· comp:utd lO 

plots treated with A. Jla•·u.s nlor.e. Kernel 
infection was low in all plO!!. treated with 
A. flavw· alone and also in the cootrol 
plots. 

Experiment 3. There wa~ a significant 
(P = 0.008) interaction among fungal and 
insect treatments and inocubtion or infes
tation dates for a11a,oxin contamination. 
Data are reponed for each ueallllCDl for the 
two daLeS. The A. jun·u.s and SWCB treat
ment at 21 days after midsilk had the high
est lcvd~ of aflatoxin contamination for :til 
four hybrids (fable 3). For that treatment. 
hybrid Ab24E x SC229 had the highc.~l 
aflatoxin ]c:vd (706 nglg) ond hybrid 
N6SOOBt had the lowest aflatoxin level 
(290 ng/g). When A . .flavus or SWCB was 
applied alone at cilhcr 7 or 21 days urter 
midsilk, aflaro:tin contamination in hybrids 
MI>-120 x Tx601 and N6800 wos sisnifi
e3nlly lower compared lO the A. flu~us plus 
S WCB treatment at 21 day> after midsilk. 
The A. jlavu.s plus SWCB t:ieatroem ap
plied ~t 7 days after midsilk was ~gnifi
cantly higher than ei !her A. j1avus or 
SWCB applied alone 7 or 21 days after 
midsilk only on the A. jlavu.s-resislant hy
brid (Mp420 x Tx601). 

Aspergillus spp. kernel infection. wa.~ . 
highest in three hybrids treated with A. 
j1avu.s :ind SWCI3 21 days alter midsilk 
(TJble 3 ). Kernel infection for this treat
ment ran sed from 1.5% for cv. N6800Bt to 
4.1 '1. for hybrid N6800. Kernel infection 

Tabk L A..IULI.cutin ~ccumul..ation. Arpcrgillu.• jlavw h:md infeaion. snd iruect dnm.1ge in m3i7.c hybrids inoculnttil with A. flavus (A f). inf:stccl wirh the 
s.alllhwe.;tem com borer (SWCB), or both orgllllism' 

Hybrid and tnutmtnr 

Teff1 TRUSS 
Af+SWCB 
SWCB 
AC 
Control 

Pioneer 3163 
Ar'f'SWCB 
SWCB 
Af 
Control 

Pior.ec:r 3156 
AJ ... SWCB 
swcs 
1\I 
Cootrol 

HB847002 
Ai+SWCB 
SWCB 
Af 
Control 

Allntoxln (n;fl:) 

1995 1996 

1,48031' 
1.182.1 

113b 
43 b 

1,3871 
532ab 
111 b 
178 b 

1.92g 3 

b60b 
Ill c 
56 c 

60 3h 
57 1b 
86 .. 
25b 

81 
38s 
79 D 

243 

168 a 
8 3b 

29a. 
3b 

105 .. 
18 b 
883. 
33 nb 

Kemrl inlrctioa (%) 

19'J5 

S!S n 
4!43b 
3:.3 t> 
t:lc 

S.h 
5.6 .1b 
3.1 b 
3.0 b 

9.2 3 

ti.llb 
2.6 b 
2.2 b 

199G 

1) !lb 
0.4 c 
2.4 il 
0.9 be 

0.1. 
0.6 a 
3.3 1 

2.5 ~ 

1.6 a 
!.9 Q 

0.4 3 

0.5 a 

1.5 Q 

2.1 3 

1.0 n 
0.5 l 

ID.scct dnmagt r:atlnl,!' 

.t.li .. 
4.5 n 
I.Sb 
1.7b 

S.Oa 
4.7 n 
1.5 b 
1.8 h 

4.S :1 

4.6 a 
l.G b 
l.Sb 

5.2 l 

5.4 .. 
3.4 b 
3.2 b 

5.4 3. 

S.2 .1 

3.4 b 
3.2 b 

5.0:! 
SAo 
3.0 b 
2.6 b 

5.J" 
5.8 Q 

3.6 b 
J.S t:> 

x R,1in2~ ha;ed on a I to 6 SClle, where l = w tlp d3JTI3gc only untl 6 =ear tip d.lm~gc plus roodent~ to bc1vy d.\r.U£: ':lela ... · tip on ;ill oi the oll'R frero ~ plC>L. 
~ V;>Jue> within a colwun by hybrid fcUowezJ by the umc !ener rue not signifiomly diff:rcnt.le3n ~i~nificanr d!fferrncc P::: 0.05. 
' P3t~ ue net nvuilable. 
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of plants tre:ued with A . .{Llvw or SWCB 
:.lone at either 7 or 21 days J.fier midsilk 
w:c; I.O<:b or less, with only two excep
tions. N atu~al A. fl= infe(:tion of tlle 
hybrid~ r:m!!ed from 0.4 to 1.1% for hy
brids Ab24E x SC229 and N6800Bl rc
spccli"ely. The only differences across 
hybrids \l/a~ ror the SWCB tteaonent !It 7 
days after midsilk nnd in the control treat
me.nl 

Insect damage ratings were generally 
higher fc,r all SWCB treatments mode 7 
days after mid.~ilk comp:.red to insccls 
applicatiom made 21 days after mid.silk 
(Tnblc 3). Hybrid N6SOOBt had the 
lowest insect damage ratii>g~ compared to 
the other three hybrids for nil SWCB 
Lreutments. A J.imjtcd amoum of damage 
W:lS c11uscd by a narural infestation of 
com eMWorm on non-SWCB-infeHed 
plants. 

DISCUSSION 
Our studies demonstrated that SWCB 

can dramatically increa.~e aflatoxin con-

~ONSA~TO REG AFFAIRS 

tnmination on maize. Inoculation or infe~
tation method. placement of the fungus and 
insect. and timing of inoculation and io
(est.J.tion llrC all crilical in deoon5tr:.Ling a 
synergi~r.ic relationship bclween A. flavUJ 
a.cd SWCB on maize. A. fl=-resi.nant 
hybrids were not effective in l.i.m.itin~; 

afhtox.in contamination in Lhe flCesence of 
A. Jlavu.r and SWCB. Multiple pcst-resi~
um hybrids are needed to suppress insect 
feeding damage on maize C!lr'> !lnd limit A. 
flavus infection and sub~e.quent aflatoxin 
production. · 
· Our studies also dcmor.strated some of 
·the probl~m~ in documenting the relation
ship between ins.:a damage R.nd aD:.toxin 
eonLlmination. ln 1995, (or experiment l. 
the highc.~t levels of aflaLDxin conta!nina
tion for all hybrids v.-a.~ the A. jlavu.J plus 
SWCB treatmei)L How~vtr. in 1996, no 
consistent association between SWCB und 
:~.nato:rin .contamination wo.~ obse.rved. The 
inorulstion t.:chnique for A. jlaw.J for both 
years of that experiment consisted of 
spraying UJnidia on the silks. The SWC13 

Tablo l. Effc:cts of the southv.~to:rn com borer (5WCB) and kpcrglllus flin'u.t (Af) on oilcto:Ua 
eonwninnticn nn.d kernel infccticm in m:llze hybrids wilh n!luto.dn resisunt (R), in:cnncdiat:: m. or 
susceptible (S) p:~rentS 

Hybrid and lnlltmtJit A11:1ro:dn (nr/c) A.Spuglllu.tlcund infection(~.) 

Ab24E"' SC229 (S X S) 
I'U-tSWCB 5.0SO ;,' 4.2 ~ 
Af 185 b 0.7 b 
Con[JOJ 4c 0.3 b 

CA109 )< Mr6!l:6t6 (5 X 5) 
/\!+ SWC"S 2..545 II 4.8 u 
Af 473 b 0.6 b 
Control 15 c 0.7 b 

GA209 x SC2!2m (S x S) 
Af+ SWCB 3.9301 ).9 3 

A! 134 b l.lb 
Coouol 42. b 0.3 b 

Gr-mu:glc X Mp313E (R X ru 
Af+SWCB 265 1 u~ 
A( 87 ~b 0.2 !I 
Conuol 24 b O.J II 

Gt-m:u:gl< x Mp420 (R x R) 
. Af+5WCB 1,303 1 2.8 ~ 

AI 85 b 0.2 b 
Comrol 4c 0.2. b 

MpJI JE X Mp420 (R l( R) 
Af+SWCB 29S a 1.0 ~ 
Af 6b 0.1 a. 
Control 2b 0 ~ 

Mp313E x SC212m (R. "S) 
AI•SWCB TI01 l.h 
AI Sb 0.1 h 
Control Sb 0.1 b 

Mp420 X SC212m (R. )( S) 
Af+SWCB 432a 1.2 u 
AI 14 b 0.1 b 
Control 

Mj><UO x Tx601 (R x R) 
2b 0.1 b 

Ai.+SWC!3 717 3 1.9 il 
Af 33 b 0.2 3. 
Control 6b 0.111 

T:'l6 :w. MolEW (ll. x 1) 
Af+5WCB 697 :l 1.3" 
Al 201 all 0.3 b 
Control 6b ().J b 

• ":alu.cs v.ithio :1 column by hybrid follo-..'C£1 by tbe S!lflle Jeu.:r :u-e not signifievul>· different, Jcs..rt 
stcru.fi,~nt ciltference P = 0.05. 
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inf::5tation technique consisted of plscing 
larvae at the base or the ear in the lear :l.'<il. 
Althoush both the fungus nnd insect were 
phced physic;llJy on the Sltiiic ear, appar
ently. in 1996, they were not close cnoush 
to csl.ablish a synergistic relationship in 
regards to aflatoxin coml!llinR.tion. Spray
ing A. flavus spores on ~ilks ha.> not been 
consistent in establishing the fun~u~ inside 
cars at our loc~Lion (G. Windham, tmpub
lishtd). In fact, in 1995. Lhe interaction 
berween A. J1nvus and SWC.B may have 
been obsef"ed due to a high level of naru
ral infection by A. flavus. SWCB Lreat
ments with high levels of afbtoxin con
tl!llination were probably the result or this 
rUI.ural infection lhst occurred a~ a re>ult of 
insect feeding. Viabiliry of the A . .flnvw 
ino.:U!um wJ.S not s prob)em in either. 1995 
or 1996. Plants side-needle inoculated at 
the tin1e of inoculation :1nd infenation of 
Lest plots yielded high levels of l:eruel 
infection :md at1nto;~:,in comarninltion. In 
1996, :~.natoxin cootamim.tion in the four 

· commercial hybrids nnged from 628 to 
1.390 ng/g when plant~ were side-needle 
inoculated. 

In experiment 2, in an effort to impro"'e 
the A JlaVU1 inoculation technique, a hand
opcrl!lcd dispeMer previously devclop:.d to 
infest planls with Jcpidopt.erJru wa.s u~d 
Lo apply a mixture of corn cob gn!S mixed · 
with A. flu•·us spores on m.-~izc ~~lk.~. By 
placing the fungal inoculum on the silks 
and following with un application of 
SWCB, the larvae should tisve been well 
covered with A. flaVWi spores before en
tering the can. The Lran~port.ation of A. 
flavu.r spores by Y:l!ious insect dcvelop
ment:!l stages has been well documented in 
increasing aflatoxin contamination in ci:>m 
(15,17,18). lnuculuting the fungus and 
inft:l:ting r.i!J..:s with the insect with the 
hand-opmted di~penser worked wcU in 
experiments 2 and 3 in clcmonsuating the 
syfli!Tgistic interaction between A. jlavtn 
and SWCR in regards to aflatoxin con
tamination . 

H.1ving resist.lllce 10 A. j1avu1 alone w~ 
not. sufiicient iu reducing aflato:rin con
tamination when plants were ~multane
ou.\)y :.uacke.d by A. jla.vus and SWCB. Tn 
experiments 2 mel 3, hybrids produced by 
crussins highly reristant parents. sut:h as 
cvs. Mp31.3E (25,33), Mp420 (26,33), 
Glrn~:gk (l), and Tex6 (1), had dram:u.i
cally higher level~ of aflatoxin comamina
tion when treated with both lhe A. jluw . .s 
110d SWCB. Commercial maize hybrids 
may need resinancc to both A. .{UlvlLr and 
insect pcsL~ to effectively suppress !lls
roltin cont~min:Uion. Very little infortn.:!.
tion is avai!~blc on multiple resista.cce to 
A. flavw and insect pests on ma..iu. Re
cently, maize lines with rcsisl:inee (cv. 
Mp-120) a."ld intermediate resistance (cv. 
SCS-1) to A. JW~·w· kernel infection were 
found to be less susceptible to d1e maize 
weevil (28 ). Fur:tller efforts occd to be 
made to combine fungsl aod insect re.1is-

96% P.07 
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tlDce in maize gcrmpllsm to protect de
velopioe csrs. 

The Br hybrid had rdatively high levels 
uf aflatoxin when inoculated only wit.IJ A. 
jlcnw. Other Br hybrids inoculated with A. 
jlavus :It our locl\tiun have hod equally 
high levels (> 1.700 ng/g) of aflatoxin con
tamin:ltioo (G. ·Windham. =published). 
However, in some studies Br hybrids .can 
reduce maize car rot. In a recent ~tucly 

(20), maize hybrids genetic:.illy engineered 
wit.1 Br genes had )ower incidence· and 
scvcri tv of Fus:~ri urn e:u rot and lower 
incidc~cc of syroptomle>s kernel infection 
compared to non-Be hybrid~. Also, leans
formed plants manually infested with 
Europe:ut corn borc:r had greatly reduced 
. levels of Fuurium cnr rot incidence :uJd 
~verity. Even !hough insect danllge !llt

ings were seoera.l.ly lower for the 111 hy
brid, apparently the :unount of insect 
feeding was suffiei ent for A. flavus estab
lishment and subsequent aflatoxin con
ram.illation. Although susUlining less insect 
cmma.ge (feeding). Dr hybrids may allov; 
enough da.mnge to predispo~e kernels to A. 
f14vw· infection. 

Timing of inocu)£llion with A. jlavw· and 
infestation with SWCB may also be irn-

~!ONS.-\:'\'TO REG AFFAIRS 

portant in demonmating a relationship 
between in~ect damage ar.d aflatoxin con
wmination. When A. jlnvrL< and SWCB 
were applied to the silks at 2 I days after 
ll'Jdsill:, :Ulatoxin level~ were gcncr-'IIY 
higher thm when both were applied 111 7 
days after midsilk. In cor:trast. llflatorin 
cont!llllin:uion of plmts inoculated with A. 
jlavus alone or infested with SWCB alone 
Wl\5 similar regmlkss of the applicutioa 

date. 
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molecular biology research was finally. starting to pay off, and the 
release of Bt corn was met with great enthusiasm. Crop producers and
the agricultural industry rapidly accepted the technology and began to 
incorporate it into their crop production practices. Now, controversy · 
over production and use 9f genetically modified crop cultivars bas 
focused a great deal of public attention on Bt com. A number of 
organizations and individuals have raised questions about the safety 
and ethics ofBt com production, despite Envirorunental Protection 
Agency approvals that consider environmental irnpact, food safety, 
nontarget effects, and pest resistance. The controversy has been fueled 
largely by the reluctance of European consumers to accept genetically 
modified crops. Although Bt technology has fairly obvious benefits for 
corn producers and biotechnology companies, some consumers have 
found it difficult to perceive any benefit ofBt technology toward the 
consumer. 

In the current atmosphere surrounding Bt corn production, the need 
for investigation into all potential risks and benefits of Bt technology is 
more critical than ever. Approval by EPA carries with it assurance that 
these products are safe, but additional data may be needed so 
consumers can make informed choices and convey their preferences to 
policyrnakers. One aspect of risk/benefit analysis is the influence that 
Bt technology may have on corn diseases and mycotoxin-producing 
fungi in corn. 

http://www.apsnet.org/online/feature/BtCorn!Top.htrnl 09/19/2001 
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Lepidopteran pests of corn and their 
interactions with pathogens 

Insects affected by currently available Bt 
corn hybrids are in the order Lepidoptera, 
which includes moths and butterflies. The 
primary rarget species for Bt com is 
Osrrinia nubilalis, the European com borer 
(ironically, the pest that induced the 
development ofBt com was imported from 
Europe). Other Lepidopteran pest species 
that can be controlled or ·partially controlled 
by current B.t technology are corn earworm ' 
(Helicoverpa zeae), common stalk borer 
(Papiapema nebris), armywonn 
( P seu.daletia unipWI.crata). and 
Southwestern com borer (Diatraea 
grandiosella). Currently available Bt 
hybrids are very effective against European 
com borer (Rice and Pilcher, 1997), stall< 
borer, and southwestern corn borer, and 
they can reduce· damage by aimyworm and 
com earworm, but they have not shown 
much benefit for controlling damage by 
black cutworm (Agrotis ipsilon) or fall 
annyworm (Spodoptera ftugiperda) 
(Pilcher et aL, 1997; Lyn~h et aL, 1999). 

Lepidopterans can influence the 
development of stalk rot and ear rot 
diseases in corn. In particular, Fusarium ear 
rot, caused by F. vcrticillioides (syn. F. 
moniliforme), F. proliferatiun, or F. 
subglutinan.s, and Aspergillus kemel·rot, 
caused by.A.flavus, are often associated 
with insect damage to ears or kernels 
(Dowel, 1998; Smeltzer, 1958; Smith and 
White, 1988). Any of the major stalk rots 
can be associated with stalk tunneling 
(Bergstrom et aL, 1997; Chiang and 
Wilcoxson, 1961; Christensen and 
Schneider, 1950), although the overall 
importance of insect tunneling in stalk rot 
development is a matter of some 
disagreement among plant pathologists 
(Dodd, 1997). · 

Stalk UJnn~:Ung. 
Clidc image for enlargmenl 

The associations between these insects and corn diseases result from 
several types of host-insect-pathogen interactions. One type of 
interaction is a vector relationship. European corn borer larvae carry 

http://www .apsnetorg/online/featureiB tComff op.html 09/19/2001 
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spores of Fusarium species from the plant surface to the surfaces of 
damaged kernels (Sobek and Munkvold, 1999) or to the interior of 
stalks, where infections are initiated. Viable spores can be found 
externally, internally, and in the fTass of European com borer larvae. 
Similar relationships exist between com earworm or southwestern com 
borer and Fusarium or Aspergillus 5pp. (Dowd, 1998). A second type 
of interaCtion is the formation of entry wounds for the fungi when 
larvae feed on stalks or kernels. Even when the larvae do not directly 
carry the fungi into the stalks, spores subsequently deposited on the 
wounded tissue are very ljkely to infect the plant. Additionally, root 
and stalk damage by insects causes stress that predisposes the plants to 
stalk rot development. For these reasons, management of these insect-; 
can play a major role in corn root and stalk rot management. 

Importance of insect-mediated corn 
diseases 

Fusarium ear rot is the most common ear 
rot disease in the Com Belt; it can be found 
in nearly every cornfield at harvest (Smith · 
and White, 1988). The severity of this 
disease is usually low, but it can reduce yield 
and quality. The primary importance of this 
disease is its association with mycotoxins, 
particularly the fumonisins. · 

Fumonisjns are a group of mycotoxins that can be fatal to horses and · 
pigs, and are probable hqman carcinogens (Munkvold and Desjardins, 
1997). The importance of fumonisins in human health is still a subject 
of deba~e. but there is evidence that they have some impact on cancer 
incidence in some parts of the world (Marasas, 1995). Fumonisin 
concentrations in corn are or will be under regulatory scrutiny in many 
parts of the world (Miller, 1999). Sympcoms of Fusarium ear rot are 
often highly correlated with ear damage by European corn borer and 
com earworm larvae (Table 1) (Christensen and Schneider, 1950; 
Munkvold et al., 1999; Smeltzer, 1958). Several Fusarium species can 
infect kernels without causing visible symptoms, but still affect grain 
quality and produce mycotoxins. 

Table 1. Linear correlation coefficients among insect feeding damage, 
Fusarium ear rot, and fumonisin B1 concentrations in conventional and Bt 
hybrids from field trials in Story (1996 and 1 998) and Boone counties, Iowa 
(1997). All coefficients were highly significant (P < 0.0001 ). 

lnGoct feeding ~everity 
(kemel&lear) 

Fusarium ear rot 
seventy (kl<rnels/e3r) 

FllSarium eor rot covorlty (kernels/ear) 

1996 1997 1998 

0.66 • o.as o.e1 

Fumonlsln B1 ((Jg/g) 

1S96 1997 1998 

0.50 0.69 0.76 

0.69 0.76 0.73 
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Kernel rot caused by Aspergillus also 
is associated with insect damage to ears 
(Dowd, 1998). Aspergillus flavus and A. 
parasiticus produce the most notorious 
mycotoxins in com, the aflatoxins. The 
economic impact of at1atoxins has been 
greater than that of other mycotoxins in 
com because aflatoxins can be passed into 
milk. if dairy cows consume contaminated 
grain. As a result, the Food and Drug 
Administration has set action levels for 
unacceptable aflatoxin concentrations in 

· com. The action level (20 parts per billion) 
often is exceeded in com grown in the 
southern United States, and occasionally is 
exceeded in com grown in the north 
central United States. 

The stalk rot complex comprises the 
most serious, widespread disease problem 
in com. Yield losses occur as a result of 
premarure plant death and lodging. Sralk 
rot-affected fields usually are damaged by 
more than one fungal species, but 
Gibberella stalk rot, caused by Gibberella 
zeae, Fusarium stalk rot, caused by 
Fusarium verticillioides (F. moniliforme), 
F. proliferarum, or F. suhglurinans, and 
anthracnose stalk rot, caused by 
Colletotrichum graminicola are the most 
frequently reported (Smith and White, 
1988). The development of stalk rot is 
greatly affected by plant stress (Dodd, 
1980) and may or may not be associated 
with insect damage. 

rot 
Click Image for enlargmenl 

·" 

Diseases and mycotoxins in Bt com 
During the ·mid-1990's, as Bt corn approached EPA approval, 

researchers in several states began Lo investigate how insect 
management with Bt com influenced com diseases that are a.ssociat!!d 
with insect activity. In most cases, experiments have been conducted 
comparing disease and m;:cotox.in levels between Bt hybrids and 
"near-isogenic" conventional hybrids. 

In these studies, differences among types of Bt genes (or Bt events) 

http:l/www .apsnet.org/online/feature/BtCom!T op.html 
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have become evident. All Bt events are not alike. Currently available 
Bt hybrids express either CryiA.(b), CryiA(c), or Cry9C, all members ' 
of a group of delta-endotoxins originally produced by some strains of. 
the bacterium Bacillus thuringiensi.s. Table 2 shows some 
characteristics of currently available Bt events. The expression of Cry 
proteins in specific com plant tissues is dependent on the gene 

. promoter used in each transgenic genotype. Proprietary cry/A( b) 
transformations BTll and MON810 (YieldGard®) use a CaMV 35S 
gene promoter that resu)U; in season-long expression of CrylA(b) in illl 
plant tissues, whereas crylA(b) transformation 176 (marketed as 
Knockout® and NatureGard®) uses a combination of r.wo maize
derived, tissue-specific promoters: a phosphoenolpyruvate carboxylase 
promoter that results in gene expression only in green plant tissues, 
and a pollen-specific promoter. Kernel expression of CryiA(b) appears 
to be an important factor determining the amount of kernel feeding by 
European com borer larvae and subsequently the intensity of Fusarium 
infection. :, 

Table 2. Bt events commercially available in the United States. 

Bt event Trademark Cry protein Promolor(::) Expression 
Approved In 
EU 

176 KnockOu~ 
Cry1A(b} PEPC 1' pollen Green dssue + pollen Yes 

NatureGerd 

BT11 Yieldgard Cry1A(b) CaMVJSS All tissue Yc:: 

CBH351 StarUnk Cry9C CaMV3SS All tissue No 

DBT41S BTXtra Cry1A(c) CaMVJSS All tissue No 
MONS10 Yteldgard CC)'IA(b) CaMV 355 Allti~ue Ye!: 

Results of field studies have 
consistently demonstrated that 
hybrids containing the MON81 0 
and BTll Bt events experience 
significantly lower incidence and 
severity of Fusarium ear rot and 
yield com with lower fumonisin 
concentrations than their non-Bt 
counterparts (Figure 1). Similar 
results have been obtained in 
srudies conducted in Iowa, 
illinois, and North Carolina 
(Dowd and Munkvold, 1999; 
ILSI, 1999; Munkvold et al., 
1997; Munkvold et al., 1999). 
When conventional hybrids were 
subjected to higb populati~ns of 
European corn borers, Fusarium 
ear rot severity and fumonisin 

~ . . 
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often to levels considered unsafe 
for swine and horses. Levels 
considered safe for horses and 

swine are <5 ppm and <10 ppm, E3rsamplssfrom n 1997 field trial. 

respectively. Safe furnonisin Click image lor entargment. 

levels for hu1nans are unknown 
(Munkvold and Desjardins, 
1997). 

Fusarium ear rot and fumonisin levels in MON810 and BTll 
hybrids were uniformly low (usually less than 10% of the 
concentrations in the non-Bt hybrids) and they were unaffected by 
European com borer populations. In hybrids with Bt events DBT418 
and 176, there were no consistent differences between Bt and non-Bt 
hybrids. This is probably a result of the lack of kerne-l expression in 
event 176 hybrids and the generally poorer late-season corn borer 
control demonstrated by event DBT418 hybrids. Hybrids wit,p Bt event 
CBH351 displayed ear rot.and ·fumonisin levels similar to MON810 
and BTl 1 hybrids. Over all hybrids, there are highly significant 
correlations among insect damage, Fusarium eu rot severity, and 
fumonisin concentrations ITable 1). 

Field studies also have shown reduced kernel infection by A. 
flavus and lower aflatoxin concentrations in BT 11 and MON81 0 
hybrids compared with their non-Bt counterparts. However, these 
reductions have been less dramatic than those seen for fumonisins. 
Studies have been conducted in Iowa, Illinois, Mississippi, Texas, and 
other locations. In Iowa and Illiriois, A flavus infection and aflatoxin 
concentrations have typically been too low to discern any differences 
among hybrids. In contrast, aflatoxin concentrations in the Mississippi 
and Texas studies have been very high. Windham et al. (1999) reported 
that when plants were infested with southwestern corn borers, a BTll 
hybrid had more than 75% reduction in aflatoxin compared with its 
non-Bt counterpart (5 ppb vs. 41 ppb). This is a significant result 
because the FDA action level for aflatoxin is 20 parts per billion (ppb). 
When plants were_ infested with southwestern com borer and 
inoculated with A. jlavus, aflatoxin concentrations in the BT 11 hybrid 
were about 50% lower, but the concentrations were well above the 
FDA action level in both hybrids (290 and 650 ppb, respectively, for 
the Bt and non-Bt hybrids). Similarly, in Texas in 1998, a significant 
reduction in aflatoxin concentration was reported for BT 11 and 
MON810 hybrids compared to the non-Bt hybrids, but aflatoxin 
concentrations were well above the action level in all the hybrids (J. 
Benedict, Texis A&M University, personal conununication). 

The relationship of insect damage to com stalk rot is less clear-cut 
than the relationship to Fusarium and Aspergillus ear rots. Stalk rots 
often enter plants through the roots (Dodd, 1980); under these 
conditions, resistance to lepidopteran pests is unlikely to be of much 
benefit. However, some proportion of stalk rot incidence is related ro 
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stalk-boring insects and there is evidence for reduced stalk rot in Bt 
hybrids. In New York. Bergstrom et al. ( 1997) reported signific.:mt 
reductions in anthracnose stalk rot for hybrids with MONS! 0, BT 11, .· 
and 176 Bt event.c;. In Iowa a,nd Nebraska, results have varied among 
experiments. In Iowa fields that experienced considerable predisposing 
stresses and had little insect damage, stalk rot developed equally in Bt 
and non-Bt hybrids. Where European com borer populations were 
moderate to high, significantly less stalk rot (primarily Gibberella) 
occurred in the Bt hybrids, and the effect differed among Bt events 
(Gatch and Munk.vold, 1999). Reimers et al. (1998) reported that there 
were no differences in stalk rot berween Bt and non-Bt hybrids in a 
1997 experiment in Nebraska. We are continuing to investigate the 
relationships among European com borers, stalk rot, and stalk strength 
in Bt hybrids. 

Limitations to B t corn benefits . 
Although the results described here support the utility of:et hybrid.s 

for management of Fusarium and Aspergillus ear rots and stalk rots of 
com, it should be emphasized that these ·diseases all require an 
integrated management approach involving other tactics. Although 
fumonisin and aflatoxin concentrations are typically lower in B t 
hybrids compared with conventional hybrids, this might not be enough 
when conditions are very favorable for disease. In me southeastern 
United states in years favorable for severe ear rot, Bt hybrids-can have 
levels of ear rot and mycotoxins similar to those in non-Bt hybrids. 
Both of these diseases and their associated mycotox.ins can occur in 
kernels in the absence of.insect darriage because they have other 
pathways for infection. This is even more important for stalk rots, 
where the primary pathway for infection is independent of 
Lepidopteran feeding damage. 

Another limitation of B t com hybrids is their spectrum of activity. 
Currently available events are very effective against European com 
borer but not a..c; effective against corn earworm and fall armyworm. In 
the southern United States, where aflatoxin problems are chronic, these 

· species and southwestern com borers are the primary lepidopteran 
pests feeding on com ears. Damage to ears of Bt hybrids by these 
insects probably leads to A. flavus and F. verticillioides (F. 
moniliforme) infection and mycotoxin contamination. 

Future directions 
Bt hybrids can be an important tool in the integrJ.ced management of 

Fusarium and Aspergillus ear rots and com stalk rots. New Bt hybrids 
now under development promise to exhibit more complete control of 
com earworrn and fall annyworrn, and this should enhance their effects 
on insect-associated fungi. New events also are being developed for 
control of coleopteran pests such as corn rootworrns (Diabrorica spp.). 
Control of corn rootworms has the potential to reduce stalk rot by 
maintaining better root health and reducing physical damage to the 
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roots where the stalk rot fungi can enter the plant. Coleoptera.ns that 
feed on corn ears and silks, such as adult corn rootworms and sap .. 
beetles (family Nitidulidae) can contribute to ear rot (Dowd, 1998). If: 
new transgenic hybrids are resistant to these insects, there could be 
further contributions toward mycotoxin managemenl Transgenic 
control of insects and diseases offers an alternative that is much more 
effective, consistent, economical, and environmentally sound than 
foliar insecticides. For example, in sweet com for fresh market sales, 
12-40 insecticide applications may be made in a single season to 
conventional hybrids for conrrol of kernel-feeding insects and 
subsequent mold development. Even with currently available partial 
resistance to com earworms in Bt hybrids, insecticide use can be 
Clrastically reduced (Lynch et al., 1999). 

Debate surrounding the use of genetically modified crops should be 
based on an assessment of all risks and benefits that can be measured, 
including environmental impacts, livestock impacts, and potential 
human health threats. Available data show that Bt transformation of 
corn hybrids enhances the safety of the grain for livestock feed by 
reducing its vulnerability to mycotoxin-producing fungi. These 
mycotoxins also are likely to be detrimental to human health, so the 
lower concentrations of mycotoxin$ in Bt com potentially have 
implications for food safety. Lower mycotoxin concentrations 
represent a clear benefit to consurners of Bt giain, whether the 
intended use is.for livestock or human foods. Consumers and 
regulatory agencies should consider these factors in decisions 
regarding Bt com use. 
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CORN: Zea mays L. Hybrids z. D. Delamar, K. L. Flanders, K. L. BoweD., 

Fall Armyworm (FA W) and K. B. Burch 

Spodoptera frugiperda Dept. ofEntomology and Plant Pathology 

(J. E.· Smith) Auburn University 

Com Earworm (CEW); Auburn University, AL 36849 

Helicoverpa zea (Boddie) (334) 844-6393 

Stinkbugs (Het~roptera: L. W. Wells 
... 

Pentatomidae) Wiregrass Research and Extension Center 

Headland, AL 

and 

P. L. Mask 

Dept. of Agronomy and Soils 

Auburn University, AL 36849 

· . EFFICACY OF TRANSGENIC CORN AGAINST SOUTHERN INSECT PESTS, 

HEADLAND, AL, 1999: This experiment was conducted to assess the performance of two 

Bacillus thuringiensis (Bt) transgenic com hybrids (Pioneer '31B 13' and DeKalb '679BtY'), a 

tropical com hybrid (Pioneer '3098'), and two non-Bt hybrids commonly grown in Alabama 

(Pioneer '3167' and Pioneer '32K61 '),against natural lepidopteran pest populations in the 

Coastal Plain soil region in southeast Alabama. Plots were arranged in a RCB with four 

replications. Plots were 25ft by eight rows (36 in row spacing). There was a ten ft alley between 
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replicates. Eight buffer rows of non-Bt com were planted between plots. Two planting dates 

were used, one month late for. the area (19 Apr), and simulating double cropping after wheat (3 

Jun). 

Defoliation by caterpillars was rated on a 0-9 scale, none to severe (Davis and Williams, 

· 1992) fur 30 row-ft of individual plants. Defoliation was primanly by FAW. Damage to the ears 

was due priroarily to CEW although some FA W were present. Average weight of caterpillars 

feediDg on ears was determined on 10 August (shortly after silking). At maturity, ten ears per 

plot were sampled from rows 3 and 6 and the percent ear fill, number of kernels damaged by 

caterpillars, number ofkemels damaged by stinkbugs, and number ofkeme_ls damaged by other 

insects recorded for each ear. Grain from the center-most two rows (rows 4 and 5) was 

combined to detemrine yield. A subsarnple from the harvest sample was used to determine 

aflatoxin levels using high pressure liquid chromatography. Fungi on corn kernels were grown 

out by placing com on cotton moistened with 5% NaCL The 5% NaCl selects for Aspergillus. 

No differences between hybrids were observed for stand count or whorl defoliation i:n the 

19 Apr planting. Tropical com yielded significantly less than than the other hybrids. Bt hybrids 

did have fewer caterpillar damaged kernels. Aflatoxin concentration did not seem related to the 

presence or absence of the Bt toxin: DeKalb '679BtY' bad the rughest level ofB 1 aflatoxin and 

Pioneer '31Bl3' the least. Three hybrids exceeded the FDA tolerance of20ppb aflatoxin. 

Pioneer '3098' and DeKalb '679BtY' had the highest percentage of Aspergillus flavus infected 

kernels. 

Bl hybrids in the 3 Jun planting had significantly less whorl defoliation and lower 

caterpillar weights than non-Bt hybrids. Stinkbug damage ranged from 0.0 to 0.2 kernels per ear, 

\~ 
SEP-19-2001 18=08 3i4 73? ?e85 '37% P.~t 



UO\SA\TO REG AFFAIRS 

;. 

and there were no significant differences between hybrids. The Bt hybrids of the 3 Jlm. planting 

out-yielded Pioneer '3167' and Pioneer '3098' _ However, the yield of the non-Bt hybrid Pioneer 

'32K61' was not significantly different from the Bt hybrids, despite the fact that it had the highest 

amount of caterpillar damaged kernels and the largest caterpillars. There was no difference in 

kernel aflatoxin concentration between hybrids. All hybrids exceeded or came close to exceeding 

the FDA tolerance of20 ppb. 
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CORN: Zea mays L. Hybrids z. D. DeLamar, K L. Flanders, K. L. Bowen, 

Fall Armyworm (FA W) K. B. Burch 

Spodoptera frogiperda Dept. ofEntomology and Plant Pathology 

(J. E. Smith) Auburn University 

ComEarworm (CEW); Auburn University, AL 36849 

Helicoverpa zea (Boddie) (334) 844-6393 

Stinkbugs (Heteroptera: M. D .. Pegues 

Pentatomidae) Gulf Coast Research and Extension Center 

Fairhope, .AL 

and 

P. L. Mask 

Dept. of Agronomy and Soils 

Auburn University, AL 36849 

EFFICACY OF TRANSGENIC CORN AGAINST SOUTHERN INSECT PESTS, 

FAIRHOPE, AL, 1999: This experiment was conducted to assess the performance of Bacillus 

thuringiensis (Bt) transgenic corn hybrids (Pioneer '31B 13,' Pioneer '33Y09,' Pioneer '33V08,' 
/7fii-Y 

Pioneer '32K62,' and De.Kalb '1§9.BtYJ, non-Bt hybrids (Pioneer '3167' and Pioneer '32K61 '), 

and a tropical corn hybrid (Pioneer '3098'), against natural lepidopteran pest populations in the 

Coastal Plain soil region of southwest Alabama. 

Plots were arranged in a RCB with five replications. Plots were 20 ft by eight rows (30 

inch row spacing). There was a ten ft alley between replicates, which was planted with non-Bt 
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corn. Eight buffer rows of non-Bt com was planted between plots. Three planting dates were 

used, near the end of the recommended planting date (24 Mar); late (13 May); and very late, 

simulating double cropping after wheat ( 4 Jun). 

Defoliation was rated on a 0-9 scale, none to severe, for thirty row-feet of individual 

plants, in rows 3 and 6. Defoliation and ear damage by Lepidopterans was primarily by FAW. 

Ten ears per plot were sampled from rows 3 and 6 and the percent ear fill, number of kernels 

damaged by caterpillars, number of kernels damaged by stinkbugs, and number of kernels 

damaged by other insects recorded for each ear. Com in the center rows ( 4 and 5) was h.anrested 

for determination of yield. A subs ample from the harvest sample was used to determine aflatoxin 

concentration using high pressure liquid chromatography. Fungi on com kernels were grown out 

by placing com o.n cotton moistened with 5% NaCI. The S% NaCI selects for Aspergillus. 

Mean defoliation was low in the 24 Mar plantmg date. Significant differences occurred 

but did not seem -related to presence or absence of Bt toxin. Bt hybrids had significantly better ear 

fili and fewer caterpillar damaged kernels than the non-Bt hybrids. Iosect pressure was not high 

enough to result in significant yield loss due to insect damage. The yield differences were more 

:likely related to adaptation of the hybrids to southwest Alabama. Aflatoxin concentration was 

·~highly variable within each hybrid. However, mean aflatoxin concentration tended to be highest in 

the non-Bt hybrids, and lowest in tropical com and the Bt hybrids. In the 24 Mar planting, 

aflatoxin con~tration exceeded safe levels (20 ppb) in com harvested from all hybrids except 

Pioneer '33Y09'. 

Whorl feeding by caterpillars was low in the 13 May planting date. Caterpillar damage to 

ears was higher than in the 24 Mar planting date. Number of caterpillar damaged kernels WB.S 

SEP-19-2001 18=08 314 737 7085 97% P.28 
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least for the Bt hybrids and for tropical com. Significant differences between Bt hybrids we.re 

observed. Bt com hybrids had significantly higher yields than the Pioneer '3167' or tropical corn_ 

The non-Bt hybrid Pioneer '32K61' bad yields comparable to some, but notal~ of the Bt hybrids. 

Yield varied among Bt hybrids '-\lith highest yield from Pioneer '33Y09', and the least from 

Pioneer '31B13'. Hi&hest aflatoxin in the 13 May planting date was observed for Pioneer '3098', 

tropical com. Lowest aflatoxin levels occurred in the Bt hybrids, but these were not significantly 

different from the non-Bt hybrids Pioneer '3167' and Pioneer '32K61 '-

In the last planting, 4 Jun., whorl defoliation and caterpillar damaged kernels were highest 

·in the non-Bt hybrids and in a treatment that was supposed to be the Bt hybrid, designated as 

Pioueer·'31Bl3 A'. Two e"-"tra treatments of this hybrid had fortunately been planted (designated 

31B 13 B and C), anQ. showed results consistent with other Bt hybrids, significantly di:fferent from 

31 B 13 A. We conclude that an error was inade in weigbjng out seed for the treatment designated 

31B 13 A, and that this was a non-Bt hybrid. Ear fill was higher for Bt hybrids. Highest yields 

occurred in Bt hybrids. Aflatoxin levels varied with hybri~ and did not seem to be related to the 

presence or ·absence of the Bt toxin. ·Aflatoxin levels were lower than in previous plantings, but in 

four hybrids still exceeded the 20 ppb threshold established by FDA. In this late planting, with 

high caterpillar pressure, significantly fewer kernels from Bt com hybrids were infected with 

Aspergillus jlavus and Fusarium than in non-Bt hybrids. 

The Bt hybrid Pioneer 33Y09 consistently had low aflatoxin levels, across all planting dates. 

SEP-19-2001 18=08 314 737 7085 97% P.29 
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PlanLed 24 Mar 

Aflatoxin coocen1ration (ppb) 

Hybrid Totaf B1 G2 .Gl B2 

Pioneer '31Bl3' 1 366.5 ab 334.3 ab 7.0 a 6.6 ab 18.7 a 

Pjoneer '33VOB" 63.7 ab 53.1 ab 2.6 a 4.1 a 3.9 a 

Pioneer '33Y09'
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p 0.2 0.2 0.3 0.2 0.3 

Means followed by the same letter are not significantly different (?=0.05), Fisher's LSD. 

1 Bt hybrids express Cry! AB toxin from the MONB 10 event. 

2 Total= Bl+B2+Gl+G2 
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Means followed by the same letter are not significantly different (p--0,05 ), Fisher's LSD. 

1 O;tvis, F. M., S. S. Ng, and W. P. \\rUliams. 1992. Visual rating scale for screening whorl stage corn for resistance to fall 

armyworm. Miss. Agr. Exp. Sta. Tech. Bull. 186. 

2 Bt hybrids express CrylAB to:xin from 1hc MONS I 0 event. 

3 Probably not 31B 13, due to an error in preparing seed for planting (see discussion). 
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3 Probably not 3lB 13, due to an error in preparing seed for planting (see discussion). 
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Texas Agricultural Extension Service 
The Texas A&M University System 

EVALUATION OF THREE YIELDGARD Bt CORN HYBRIDS 
FOR CONTROL OF CORN EAR\VORM - : ~ 

Cooperator: 
Archje Abrarneit 

Stiles Farm Foundation 
Thrall, TX 

Dale A. Matt 
EA-IPM, T AEX 

Ron Leps and Doug McCollum 
EA-Agriculture 

Allen Knutson, PhD. 
Extension Entomologist, Dallas 

Granger, Williarnson County, Precinct #4 

SUMMARY: Six varieties of com were eva! uated in respect to differences in feeding 
injury from com earwonn (CEW) and aflatoxin .levels and in the 
performance of the variety. There was no significant difference in terms 
of com earworm injury between YieldGard and non-YieldGard varieties. 
Pioneer 31B 13Bt out:yielded Novartis 7639Bt. No other yield differences 
belween varieties were observed. 

PROBLEM: There are two ge~es expressing the Bt toxin in com which are currently available 

SEP-19-2001 18=17 

. in commercial hybrids. The StarLink gene, foubct in the AgroEvo 
varieties, expresses the Bt toxin in the stero and :leaf tissue, but not in the 
ear. The YicldGard gene expresses the Bt toxin in stem, leaves and ear 
and thus offers protection against corn earworm feeding both in the whorl 
and in the ear. Reduced ear damage due to coni earwonn may limic 
infec[ion and growth of the fungus responsible for the production of 
aflatoxin. However, the aflatoxin organism can also enter undamaged ears 
by way of the silk channel. In addi[ion to ear damage, other factors such 
as drought ::;tress and grain cleaning influence the degree of aflatoxin 
contamination in com. Varieties with the YieldGard gene may 

. 314 737 7085 97% P.02· 
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OBJECTIVE: 

differentially express the Bt gene due to different genetic backgrounds. 

To evaluate the performance and economics of 3 YicldGa.rd corn hybrids 
in comparison to non-YieldGard hybrids. In addition the hybrids were to 
be evaluated in terms of levels of whorl feeding and kernel injury by corn 
earwonn and to compare levels of aflatoxin between the YieldGard and 
non-YieldGard varieties. 

:tvLA.TERlALS & METHODS: 

RESULTS: 

SEP-19-2001 18:17 

Three corn varieties with the YieldGard gene were evaluated with a 
similar but non-Bl variety fo~corn earworm damage to the cars, aflatoxin 
level in the grain, and yield. All of the selected varieti~~ are adapted to the 
conditions of central Texas. Tested varieties were: Novartis N73Q3, 
Novartis 7639Bt, Garst 8325 ar1d Garst 8325Bt, Pioneer 3223 and Pioneer 
31B 13BL 

Each variety was planted in plots four rows wide by 200 feet long on 38 
inch row spacings. Each variety was replicated four times in a 
randomized, complete block design. Plots were planted March 15 at the 
StiJes Farm at Thrall, TX on a Houston black clay soil. No insectidde was 
applied to the plot 

Plar1t population was mea..c;ured by counting the number of plants in 13.8 
row feet (1/!000th acre) in two rows of each plot. Corn earworm damage 
to com ears was determined at harvest on 16 ears selected at random from 
the center two rows of each plot. The length. of the ear damaged by com 
earwonn feeding was measured in centimeters beginning from the ear tip. 
These measurements were recorded as the Wid)trom Ear Injury Rating 
Scale where 0 is no injury, 1 is silk feeding only, and 2 is feeding up to 1 
centimeter beyond the ear tip, 2 is feeding two centimeters beyond the ear 
tip, and so forth. Ears from 13.8 row feet from each of the two center 
rows of each plot were hand harvested, machine shelled and yields were 
adjusted to 15.5% moistnre. The level of aflatoxin was detennined from a 
subsample of the grain by Dr. Greta Schuster, West Texas A&M 
University at Canyon. 

Com earworm infestations were relatively light in this trial compared to 
other fields in the area. Earworm feeding on ear tips and kernel was 
significantly fewer on the Novartis N73Q3 variety. Also, earworm kernel 
feeding was significar~tly less on the Garst Bt variety compared to the 
Garst Conventional variety. There was no difference in ear feeding 
between the Pioneer Bt and non-Bt line. There was no difference in 
aflatoxin levels between any of the varieties. 

314 737"7085 97% P.03 



09:19:(11 ------- p: 0·1 F.U 31-1 i 3i iOS5 DONSANTO REG AFFAIRS 

Table 1. YieldGard Corn Variety Trial. Thrall, TX, 1999 

Earworm Damage 

Variety Tip 1 Aflatoxin 

Kernel Widstrom Scale 

Novartis N73Q3 1.3b 0.4c 2.8b 23.0a 

Novartis 7639Bt l.6ab 0.6bc 3.5a O.Oa 

Garst 8325 l.Sab 1.5a 4.0a l.8a 

Garst 8325Bt l.7a 0.8bc 3.5a 5.3a 

Pioneer 3223 1.7a l.lab 3.8a 1.8a 

Pioneer 31B l3Bt 1.5ab l.25ab 3.7a 3.3a 

LSD (0.3) (0.5). (1.6) (27.4) 
1 

Means within a column for each of the five subsamples followed by Lhc same letter are not sjgnificanlly 
different (p=O.OS) lsd. 

Table 2. YieldGard Corn Trial Yield, Thrall, TX, 1999 

Yield 
Variety Bushels/ Acre 1 

Novartis N73Q3 112.0 ab 

Nova1ti~ 7639Bt 109~ 1 b 

Garst 8325 111.5 ab 

Garst 8325Bt 122.1 ab 

Pioneer 3223 118,2 ab 

Pioneer 3l.I313Bt 134.0 a 

LSD (22.6) 
1 

Means within a column for each of the (jvc subsrunples t'ollowed hy lhc same lelll!r are not signiticantly 
different (p=0.05) lsd. 

Yield among varieties was variable between treatments. Pioneer 31B l3Bt 
outyielded Novartis 7639Bt. No other differences were obsenred.. 

ECONOMIC ANALYSIS: 

SEP-19-2001 18=17 314 737 7085 97% P.04 
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The highest yielding varieties will naturally produce the highesr gross, but 
necessarily the highest net income. With technology fees that VaJ)' from 
year to year and the possible impact in prices recejved from genetically 
modified organisms (GMO's), grower~ will have to keep abreast of what 
technology and varieties are besl in their situation. 

CONCLUSION: There was no significant difference in terms of com earwom1 injury 
between YieldGard and non-YieldGard varieties. Pioneer 3lB 13B t 
outyielded Novartis 7639Bt. No other yield differences between varieties 
were observed. With the short period of time which varieties are on the 
market, growers need to keep abreast of varieties that have the best-chance 
of providing the best net value. 
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EVALUATION OF Bt CORN FOR CONTROL OF CORl"'' EARWOR.!\11 

lnvcstigators- Allen Knutson, Professor and Extension Entomologist 
Bill Langston, Research Associate, 
Texas A&M Research and Extension Center, Dallas 

Location: Prosper Station, Prosper, TX. 

Summary. Com earwonn infe.-tations were light in this trial. Earworm fe.eding on ear- tips and 
kernels was significantly less on the Novartis and Pioneer Bt varieties relative to their non-Bt 
equivalent. There was nci difference in ear feeding between the Garst Bt and non-Bt line. Mean 
yields ranged from 91-104 bushels per acre and were not significantly different. 

[4! 006 

Introduction. There are two genes expressing the Bt toxin in com which are currently available in 
commercial hybrids. The StarLink gene, found in the AgroEvo varieties, expresses the Bt toxin in the 
stem and leaf tissue, bur not in the e<JI. The YieldGard gene expresses the Bt toxin in stem, leaves and 
ear and thus offers protection against corn earvorm feeding both in the whorl and in the ear. Reduced 
ear damage due to com earworm may limit infection and growth of the fungus responsible for the 
production of atlatoxin. However, the aflatoxin organis1)1 can also enter undamaged ears by way of 
the silk channel. In addition to ear damage, other factors such as drought stress and grain cleaning 
influence the degree of aflatoxin contamination in corn. Varieties with the YieldGard gene may 
differentially express the Bt gene due to different generic bacl::ground.<:. 

Methods and Materials- Three com varieties with the YieldGard gene were evaluated with a similar 
but non-Bt variety for com earworm damage to the ears, aflatoxin level in the grain, and yield. All of 
the selected varieties are. adapted to the conditions of central Texas. Tested varieties were, Novartis 
N73Q3, Novartis 7639Bt, Garst 8325 and Garst 8325Bt, Pioneer 3223 and Pioneer3l.Bl3Bt. Each 
variety was planted in plots four rows wide by 40 feet long on 30 inch row spacings . Each variety 
was replicated four times in a randomized, complete block design. Plots were planted March 23 at the 
Texas A&M Research Farm at Prosper, TX about 30 miles north of Dallas on a Houston black clay 
soil. No insecticide was applied to the plot, 

Evaluation. Plant populari on was measured by counting the number of plants in 17.4 row feet 
(1/lOOOth acre) in two rows of each plot, Corn earwonn damage to com cars was determined at 
harvest on 16 ~ars selected at random from the center two rows of each plot. Feeding damage by corn 
earworm larvae was measured in centimeters beginning from the ear tip to the first row ofkemals 
(reported a.% tip damage) and from the first row of kemals down the ear. Ear damage was also 
recorded using the Widstrom Ear Injury Rating Scale where 0 is no injury, 1 is silk feeding only, and 
2 is feeding up to 1 centimeter beyond the ear tip, 2 is feeding two centimeters beyond the ear tip, and 
so forth. Ears from ten row feet from each of the two outside rows of each plot were hand harvested 
and machine shelled. The level of aflatoxin was determined from a subsample of the grain from each 
of the four plots by Dr. Greta Schuster, West Texas A&M University at Canyon. The center two rows 
of each plot were machine harvested on August 10 with a MF205 plot combine(total of 80 row 
feet)and yields were adjusted ro 15.5% moisture. 
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Results. Monthly total rainfall received at the test Plot were March 23-30, 0-5 inches, April 2, 7 
inches, May 8.43 inches, June 3.19 inches and July 3.24 inches. Plant populalions were high, 
about 36,000 per acre, and exceeded recommended planting rates. This high plant population 
was intended to increase plant stress and susceptibility to aflatoxin development. Plant densit 
was not significantly differ among treatment (fable 1 ). Corn earworm infestations were light in 
this trial. Earwom1 feeding on ear tips and kernels was significantly less on the Novartis and 
Pioneer ~t varieties relative to their non-Bt, equivalent. Ear damage was not significant! 
different between the Garst Bt and non-Bt varieties. Aflatoxin levels were highly variable 
within varieties. and wbjle there was a trend· for lower aflatoxin levels in the Bt varieties, no 
conclusions are possible because of the inconsistent results. Yields ranged from 97 to 104 
bushels per acre and were not significantly different between varieties (Table 1). 

Table I. Bt Corn Variety Trial-Collin County, TX. 1999 

Earworm Damage Aflatoxin 

Variety Tip Kernal Widstrom Scale PPM 
/sample 

Novartis N7JQ3 1.8b 2.1a 4.9ab 140,0,140,0 

Novartis 7639Bt 1.3c 0.8c 3.lc 0,0,0,40 

Garst 8325 2.2a 1.5b 4.6b 01,93,0,0 

Garst 8325Bt 2.3a LObe 4.3b 0,0,1,1 

Pioneer 3223 2.1a ·2.2a 5.3a 0,160,0,28 

Pioneer- 31 B 13Bt 1.7b 0.9c 2.6c no data 

LSD (0.3) (0.5) (1.6) 

Table 2- Plant Population and Yield. Bt Corn Variety Trial. Coffin County, TX. 1999 
· Plants/Acre Combine Yield 

Variety x 1000 Bushels/Acre 
Novartis N73Q3 34.3 99a. 
Novartis 7639Bt 35.3 l04a 
Garst 8325 36-497a 
Crust 8325Bt 37.8 91a 
Pioneer 3223 35.810la 
Pioneer 3 1 B 13Bt 36.8103a 

· LSD (6,5)(18) 

-SEP-19-2001 18=1? 314 ?3? ?085 9?% P.0? 



09/19/01 17:05 FAX 31~ 737 7085 MO~SANTO REG AFFAIRS 

Effects of Cry Protein Expression on Corn Diseases 
Preliminary Report for 1999 Research 

Gary P. Munkvold, Dept. of Plant Pathology. Iowa State University 
Richard Hellrnich, USDA Com Insects Research Unit 

The objectives of this research are to compare spe cific commercial Bt hybrids with their non -
transgenic counterparts in terms of Fusarium and Aspergillus ear rot occurrence, fumonisin and 
aflatoxin concentrations, and stalk rot damage. 

Procedures 
Commercial Bt hybrids and their non-Bt counterparts marketed by DeKalb Plant Genetics, Garst 
Seeds, ·Novartis Seeds, and Pioneer Hi -Bred Int. were included in the experiment. Specific 
hybrids were DK595 and DK 595BTX, Garst 8539 IT and 8539BLT, Novartis 4394 and Max21, 
N7070 and N7070Bt, and Pioneer 3489 and 34RO 6. Planting date was 5/26/99. There were 3 
insect infestation· treatments: 1) natural, 2) manual European ·corn borer infestation, and 3) 
manual com earwonn infestation. ECB infestation consisted of 50 neonatal larvae deposited into 
me whorl at the V8 -V9 stage (7nl99 and 7/13/99) and into the ear-leaf axil at the Rl stage 
(7/29/99 and 8/3/99) on each plant in one middle row per plot. Com earworm infestation 
consisted of dispensing 20 eggs per plant in a viscous agar suspension onto the silks at stage Rl 
(7/30/99 and 8/3/99). There were two treatments with regard to Aspergillus flavus: inoculated or 
noninoculated. The. inoculation was performed by injecting a spore suspension into the silk 
channel of each ear, without damaging the kernels or cob. Only natural Fusariwn inoculum was 
present. Plots were 4 rows, 17.5 feet long. There were additional plots of Pioneer 3489 and 
34R06 that included insecticide applications (Pounce 3.2EC at 6 fl. ozlacre, applied on 7/15/99 
and 8/4/99) in addition to the ot_hcr treatment combinations. On 6/9/99 the whole experiment 
received a treatment of Pounce 3.2EC at 6 fl. oz./acre for cutworm controL 

Stalk data. Four stalks per plot were evaluated shortly after maturity for stalk tunneling and stalk 
rot by splitting the stalks. Five types of data were recorded: 1) length of stalk discoloration (in 
em), which was any apparent decay of the pith tissue, 2) incidence of stalk rot, which was 
indicated by the loss of integrity of the pith tissue, 3) severity of stalk rot, which was th e length 
of the stalk with pith disintegration, 4) length of stalk tunneling (in em), and 5) number of ECB 
larvae in each stalk. Stalk pieces were cultured for recovery of fungi associated with stalk 
discoloration or stalk rot. 

Ear data. Six ears per plot were. harvested arbitrarily from the treated rows between 1119/99 and 
11/11 /99. The number of kernels with insect feeding damage and symptoms of Fusarium 
infection was recorded for each ear. The ears were shelled and 25 kernels sampled from each plot 
for culturing and identification· of Fu.sarizun species. Four replications were submitted to Romer 
Labs, Union, MO, for mycotoxin analysis (aflatoxins, fumonisins, and dcoxynivalenol). 

Results 
Stalks. Bt hybrids had significantly less tunneling damage than non-Bt hybrids, but did not differ 
in incidence or severity of stalk rot or incidence of lodged stalks (Table 1). Similarly, European 
com borer infestation did not increase the incidence or severity of stalk rot. The 1999 results 
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generally do not indicate an advantages for Bt hybrids over non-Bt hybrids in terms of stalk rot. 
Results of fungal isolations are not yet complete. 

Ears. Insect damage to ears was significantly less in the Bt hybrids with MON810, BTll, and 
CBH351 events, but generally the differences occurred only in the ECB-infested treatment (Table 
2). In 1999, there was an unusually high natural infestation with CEW, and this may have 
resulted in damage to the Bt corn ears that we have not observed in previous years. Aspergillus 
ear rot symptom occurred only in the inoculated treatment (Table 3). Insect infestation did not 
significantly affect the severity of Aspergillus ear rot. There were no significant differences in 
Aspergillus ear rot between Bt hybrids and non -Bt hybrids except that Pioneer 34R06 had 
significantly lower severity than ~d Pioneer 3489. Bt transformation and insect infestation 
treatment had significant effects on Fusarium ear rot (P < 0.05), and .there were significant 
interactions between the effects of hybrid brand and Bt transformation and between the effects of 
Bt transformation and insect treatment. In the narural infestation, differences between Bt and 
non-Bt hybrids were not significant (Table 4). In the ECB-infested treatment, only the BT11 and 
CBH351 eventS had significantly less ·Fusarium ear rot than their non -Bt counterparts. In the 
CEW -infested treaunent, only the MON81 0 event had significantly less Fusarium ear rot than its 
non-Bt counterpart. Aspergillus inoculation caused on increase in Fusarium ear rot and in the 
inoculated treatments there were no significant differences in Fusarium ear rot between Bt and 
non-Bt hybrids. 

Mycotoxins. There· were no significant differences in aflatoxin concentrations between Bt and 
non-Bt hybrids (Table 5). The highest level, 92 ppb, occuJTed in the MON810 hybrid. This was 
not significantly different from itS non-Bt counterpart. Insecticide treatment significantly reduced · 
aflatoxin concentration in this hybrid. Similarly, there were no significant differences in 
fumonisin concentrations between Bt and non-Bt hybrids, except for the Bill event in the A. 
flavus-inoculated, natural insect-infestation treatment (Table 6). Ears inoculated with A. jlavus 
had increased fumonisin concentrations. The highest concentration, 46.3, occurred in· an A. 
jlavus-inoculated non-Bt hybrid, N7070. Deoxynivalenol concentrations were low and there were 
no significant differences within the pairs of hybrids. 

Table l. Stalk rot incidence and severity, European corn borer damage and lodging in Bt and non -Bl hybrids in 
Ames, lAin 1999. 

Stalk rot incidence Stalk rot severit ECB damage Lodging 
(I;. of st.a.lb sampled) (em d~c:~yed risoue) (em of runnels) ('1c tctal rollks) 

Brand H):brid Control Infested Control Infested Control Infest.cd Control Infested 
DcKa!b 595 38 34 6.8 8.9 1.5 . 2.6 3.5 3.6 
DeKa!b 595Bt 41 47 8.8 12.9 0.0 l.3 4.1 4.1 
Garst 8539 I 41 44 10.1 13.2 1.3 5.3 3.9 3.6 
Garst 8539 BL 59 63 15.9 19.7 0.0 0.0+ 5.8 8.1 
Novartis 4394 56 47 14.2 15.5 1.9 L6 1.0 0.9 
Novartis MIU21 47 53 13.7 12.5 o.o• 0.2 0.5 L.3 
Novartis 7CJ70 38 22 16.7 9.9 2.8 2.3 0.4 0.5 
Novanis 7CJ70Bt 6• 13 2.1'"' 6.0 o.o• o.o+ 0.5 1.0 
Pioneer 3489 34 50 6.2 7.4 1.4 1.3 9.8 7.1 
Pioneer 34R06 41 41 13.9 . 7.6 0.1 0.0 10.4 9.8 
!\·leans 40 41 10.8 11.4 0.9 1.5 4.0 4.0 
Control= natural insect infi!station, Infested= 50 neon:tu!larvae deposited into the whorl at the V8-V9 stage nnd 
the ear sh:mlc at the Rl stage."' denotes significnnt difference be[Ween Bt hybrid and ncn-Bt near-isolinc 

1"1/ rv\ 
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Table 2. Insect fcedinl! severit O:crnels/e:u-) in Bt and non-Bt h~brids in Ames, Iowa iiJ 1999. 
No Ase_er8_illus inoculation Ase.erc_illus inoculated 

Brand H~brid Control ECB CEW Control EC.B CEW 

DeKJ.!b DK595 7.9abcd 16.3ab 8.6abcd IO.Sa 13.7a 11.9a 

DeK.llb DK595Bt 9.Sab 14.6abc 12.7a 7.2ob 11.3abc 8.4ab 

Garst 85391 9.lnbc 15.3abc 9.labc 7.7ab 14.0a 7.8abc 

Garst 8539BL 7.labcdc 5.Ref 9.labc 6.2bc 6.3cd S.6ab 

Novartis 4394 6.5bcdef 13.3bcd 6.7dc 5.9bc ll.4abc 6.9abcd 

Novartis Max21 5.8cdcf S.Odef 5.7dc 6.7ab 12.6ab 4.4bcd 

No van is NK7070 lO.la 20.0a 11.5ab 5.0bc l2.lab II.Oa 

Novartis NK7070Bt 4.0cf 4.lf 5.0dc 1.9c 2.9d 2.5d 

Pioneer 3489 5.3dcf lO.lcde 7.4bdc 4.Sbc 8.3c 7.0abcd 

Pioneer 34R06 3.2f 5.4ef 4.5d 3.lbc 1.7d 3.2.cd 

Pioneer 3439t 9.5ab 9.4defi! 9.5abc 9.0ab ' 9.5:\bc 11.4a 

Means 7.1 11. J 8.1 6.2 9.5 7.6 
Control= natural insccl infestation, ECB =infested with 50 neonatal European corn borer larvae in the whorl nt VS-
V9 stage and the ear shank ar Rl, CEW =infested with 20 corn earworm eggs on the silks at Rl.t= sprayed with 
Pounce 3.2 EC at 6 11. oz./acre on 7115/99 and 8/4/99. 

Table 3. AsEer~llus ear rot severi!): (kernels/ear) in Bt and non-Bt hybrids in Ames, Iowa in 1999. 

No Aseu~illu.s inoculation Ase.erg_illus inoculated 

Brand H~brid Control ECB CEW Control ECB CEW 

DeKalb DK.595 0.0 .0.0 0.0 4.6a 3.0b::: 7.0abc 
DeKalb DK595Bt 0.0 0.0 0.0 6.83. 2.3bc ll.Oa 
Gaisl 85391 0.0 0.0 0.0 3.% 2.5bc 3.8bc 
GaiSl 8539BL 0.0 0.0 0.0 4.8a 2.6bc 4.6nbc 
Novartis 4394 0.0 0.0 0.0 2.6a 3.3abc 6.7abc 
Novartis Max21 0.0 0.0 0.0 3.0a 0.7c l.4c 
Novartis NK7070 0.0 0.0 0.0 9.9a 2.3bc 3.lbc 
Novanis NK7070Bl 0.0 0.0 0.0 10.4a lO.lab 9.5ab 
Pioneer 3489 0.0 0.0 0.0 6.3a IO.Sa 2.8bc 
Pioneer 34R06 0.0 0.0 0.0 7.7a l.lc 6.6abc 
Piom:er 3489! 0.0 0.0 0.0 4.0a 4.4abc 7.7abc 
Mearu 0.0 0.0 0.0 5.8 3.9 5.S 
Control = natural insect infestation, ECB =infested with 50 neonatal European corn borer larvae in LIIc whorl at V8-
V9 stage and the ear shanlc at Rl, CEW =infested with 20 com earwonn eggs on the silks nl Rl:l= ~pmycd with 
Pounce 3.2 EC at6 fl. oz./acre on 1115199 and 8/4/99. 

Table 4. Fusarium ear rot severity (kernels/ear) in Bt and non-Bt hybrids in Ames. Iowa in 1999. 
No Aspagillus inoculation Ase.ergillus inoculated 

Brand Hybrid Control ECB CEW Control ECB CEW 
DeKalb DK595 ll.8abc 20.lbc 8.9bcd 1 03cd 22.4ab 14.!!a 
DcKalb DK595Bt 17.8a 20.5bc. 18.3a 9.1cd 22.5nb 11.2a 
Gaist 85391 12.5abc 28.9ab 14.0abcd 16.4a 9.lcd 28.5ab 
Garst 8539BL IS.Oa IO.lc 13.8abcd 20.3a 3.8d 12.4b 
Novartis 4394 ll.6abc 17.6bc 11.5abcd 12.8a 17.6abcd 28.6ab 
Novarris Max21 7.5bc 12.lc ll.lbcd U.Oa 26.7a.b 26.lab 
Nova.rti.s NK7070 15.5ab 36.8a 15.91\b 23.0n 19.6abc 27.lab 
Novaitis NK7070Bt 8.9abc 9.4c 7.9bc ll.2a 12.9bcd 25.5ab 
Pioneer 3489 9.6abc 13.lc 14.9abc 29.5a 23.5abc 39.8a 
Pioneer 34R06 3.8c S.Oc 7.0d 30.5a 20.2ab 2l.6a 
Pioneer· 3489·1· 10.1 abc 28.2ab 15.3abc 29.3a 24.7ab 37 .Oa 
Means 11.6 18.6 12.6 17.5 25.3 19.2 
Control = natural insect infestation. ECB = inf.:stcd with 50 neonatal European corn borer larvae in the whorl at V8-
V9 suge and the ear shank o.t Rl. CEW =infested with 20 corn c:rrworm eggs on the silks at R l.t= sprayed with 
Pounce 3.2 EC at 6 n. oz./acre on 7/15/99 and 8/4/99. .-y' 

~'l; 
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Table 5. Total aflatoxin concentrations Ceeb) in Bt and non-Bt hzbrids in Ames. Iowa in 1999. 
No AsoergJllus inoculation As~ersJllru inoculated 

Brand H~brid Control ECB CEW Conrrol ECB CEW 

DeKalb DK595 0.0 0.0 0.0 1.2a O.Oa 23.2nb 

DeKalb DK595Bt 0.0 0.0 0.0 3.2a O.Oa l8.5ab 

. Garst 85391" 0.0 0.0 0.0 0.2a O.Oa O.Ob 

Garst S539BL 0.0 0.0 0.0 O.OOa 20.7a 3.2b 

Novartis 4394 0.0 0.0 0.0 10.7a O.Oa 37.5ab 
Novartis Max21 0.0 0.0 0.0 48.2a 0.7a O.Ob 
Novartis NK7070 0.0 0.0 0.0 17.0a l2.0a l.2b 
Novartis l:'.'K7070Bt 0.0 0.0 0.0 7.7a 33.5a 26.2ab 
Piomx.T 3489 0.0 0.0 0.0 O.Oa 7.2a 22.0ab 
Pioneer 34R06 0.0 0.0 0.0 5.0a I I .Sa 92.2a 
Pioneer 3489t 0.0 0.0 0.0 O.Oa 0.5a O.Ob 

Me:lilS 0.0 0.0 0.0 8.5 7.8 20.4 

Control= natural insect infestation, ECB =infested with 50 neon:lt.al European com borer l3J"Vac in the whorl ar VS-
V9 stage and the ear shank at Rl. CEW =infested wich 20 corn earworn1 eggs on the silks at R 1.1"= ~.-pr-.1ycd '>llith 
Pounce 3.2 EC at 6 fl. rnJacre on 7/15/99 and 8/4/99. 

Table 6. Total fumonisin concentrations (EEm) in Bt and non-Bt hybrids in Ames, Iowa in 1999. 
No Ase_erg_illus inoculation Ase_e rg_illus inoculated 

Brand Hrbnd Control ECB CEW Control ECB CEW 

DeKalb DKS95 3.0bc S.Sabc S.Oa 7.1bc 15.7a l4.0a 
DeKalb DK595Bt 11.6ab 17.la l2.2a t.Oc 9.Sa 7.8a 
Garst &5391 9.3abc ll.5abc 5.2:1 5.3bc 11.2a 5.6a 
Garst" · 8539BL 4.7abc 9.7abc 9.7a 2.8bc 16.2a 8.4a 
Novartis 4394 12.48. ll.Oabc 4.la 9.4abc 33.1a 16.9a 
Novartis Max.21 4.2abc 5.1bc 7.2a 13.labc 16.6a 1.4a 
Novarlis NK7070 12.2a l5.5ab 3.4a 46.3a 20.7a 13.7a 
Novartis NK7070Bt 7.6abc 5.8abc 7.1a 3.8bc 35.5a 27.0a 
Pioneer 3489 3.7abc 6.3abc 6..5a l0.9bc 32.8a 21.2a 
Pioneer 34R06 0.7c 3.1c- 5.8a 16.Sabc 34.3a G.Oa 
Pioneer 3439t 3.6abc 8.0abc I I.Oa 41.2ab 22.0a 14.9a 
Means 6.6 9.3 7.0 14.3 22.5 12.5 
Control = narural insect infestation, ECB =infested with 50 neorutal European com borer larvae in the whorl at V8-
V9 slllge and the eo.r sh:ml:. at Rl, CEW =infested with 20 com earworm eggs on the silks at Rl.t= sprayed with 
Pounce 3.2 EC at 6 fl. oz./&cre on 7/15/99 and 8/4/99. 

Table 7. Deox~ivalenol concentrntions (EEm~ in Bt and non-Bt hlbrids in Ames, Iowa in 1999. 
No Ase_ert.?illus inoculation Ase_erg_illus inoculated 

Brand Hybrid Conrrol ECB CEW Control ECB CEW 
DeKalb DK595 O.Oa O.Oa O.Ob O.Ob 0.5a O.la 
DeKalb DK595Bt 0.1:1 O.Oa O.Ob 0.2b 2.9a 0.53. 
Garst 85391 0.3a O.Oo. O.Ob 0.3b 0.3a 2.3a 
Garst 8539BL 0.5a O.la O.Sab O.lb O.la 0.6a 
Novartis 4394 O.Oa O.Oa 0.9ab O.Ob o.ooa O.Oa 
Novartis Max21 O.Oa O.Oa 2.09 l.Oab O.Oa O.Oa 
Novanis NK7070 0.73. O.Oa O.Ob 2.3ab l.la l.Oa 
Novanis NK7070Br 1.3a O.la 0.2ab 0.3b 0.4a 2.5a 
Pioneer 3489 O.Oa 0.0:1 O.Ob 3.03. O.Oa O.Oa 
-Pioneer 34R06 O.Oa O.Oa O.Ob 0.6b 2.2.a t..3a 
Pioneer 3489t 0.8a O.Oa l.3ab 2.8ab 0.2a 3.9a 
Means 0.3 0.0 0.5 2.6 0.7 1.4 

rvl 
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Texas Agricultural Experiment Station 

R.o.:re 2, Box 589 
Ccrpu:; Christi, 1)( 

7MOG-9704 

512/265-9201 
FAX 512/26>-9434 

The Texas A&M University System 
Research and Extension Center 
Corpus Christi 

Mr. David Gibson, Executive Director 
Texas Com Producers Board 
218 E. Bedford 
Dimmit( Texas 79027 

Executive Director and Members of the Texas Corn Producers Board: 

Purpose of This Letter 

l~OlJ 

l.l!002 

December 15, 1999 

This _letter discusses the sigllific.mt results of a 1999 Bt corn trial conducted at tv:o Iocmions near Corpus 
Christi, TX All of the Bt com hybrids .in the trial expressed the YieldG-.u-d Mon810 event (Monsanto Cc1.). 
Below we have delineated our experimental objectives, procedures, results, conclusions, and future research 

: areas. ·We have also provided answers to anticipated questions and possible misconceptions about our 
results. Our intent is that you have sufficient information about our re5ult."> to address industry and producer 
concerns. This should :llsq prevent unwarranted conclusions, misuse and misundi=Tst2.nding of our research 
discoveries especially ~y those who wish to discredit crop biotechnology. 

For further infonnation about this research plee.se address aflatoxin questions to Gary Odvody 
(361-265-9201) and insect pest questions to Roy Parker (361-265-9203). A report of this :research wUl be 
provided to you as soon as it is feasible to do so pending publication of the research. If we can cla.rifY any of 
the information presented here please contact us. 

Experiment Objectives and Procedures 

Om research objectives were to use nine isogenic hybrids (i.e. near-isogenic, Bt vs Non-Bt) to assess Bt f~ene 
· in.fluem::e·on (1) amount and type of insect damage throughout the growing season, (2) pre-harvest aflatoxin 

content at maturity, (3) agronomic pc:rformance, and to determine (4) potential relationships among these 
assessments. 

Our data -were obtained from a replicated. field experiment conducted at two TAES Corpus Christi locations 
in·1999. One experimental site had limited irrigation (until silking) an.d the other was a dryland site with 
high potential for drought stress. The experiment utilized nine pairs of near-isogenic hybrids from six 
different commercial seed companies where each hybrid pair differed only (ar primarily) in the presence or 
abs~nce of the Bt gene (Mon810, YieldGard). Usi.:l~ near-isogenic hybrid pairs in field research experiments 
is one ofthe most efficient ways to identify specific genetic ef.fects (i.e. Bt vs Non-Bt) on the keyvariabks 
being assessed. Using a larger number ofisogenic hybrid pairs also provides a greater confidence in 
obserVed differences ifthey are demonstrated acro.sS a wide range of hybrid backgrounds (i.e_ broad gene:tic 
base). It is important to note tho.t only Mon810 Bt hybrids (YieldGard) were evaluated in our tests so our 
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results may not apply to oth~r Bt'hybrids and do not carry any implications for any otbcr g~netically 
transformed com hybrid products. 

l4l 01·1 

@OOJ 

Experimental components were designed to maximize lht: potential for atlato:x:i.n accumulation in a 
consistent, uniform manner across replicated plots. In corn, aflatoxin is a mycotoxin produced in corn 
kernels primarily by the soilborne/airborne fungus Aspergillus.flavus with highest nfhtoxin levels in crops 
exposed to drought stress environments. We planted our experi.ments later than normal to maximize drought 
stress on the developing crop.' Inoculation was done by growing a high :aflatoxin-producing isolate of A. 
jlavttS on com kernels which were then placed on tht! soil surface bernreen treatment rows when the first 
hybrids reached mid-silk stage at any experimental site. Tills inoculation procedure artificially increases 
aerial spore concentrations of A. jl avus to favor increased ear and kernel irifection but does not circumvent 
potential insect vectoring differences between hybrids. This e}..'Perimental methodology promoted final 
pre-ha:rvest aflatoxin content in all hybrids that was much higher than would be expected under natural 
conditions; however, relative comparisons of aflatoxin content between tested hybrids is fully valid. (All 
grain produced in these studies was destroyed at experiment completion). 

Insect pest data collected were typical whorl, ear and stalk injury measurements. 

Results 

Insect Damage 
Insect injury from coro earworm and fall annyworm was significantly reduced on whole leaves and on gr:lin 

:in ears for the Bt hybrids compared to their Non~Bt nenr-i.sogenic hybrid. Natur.illy-occurring insect pest 
populations consisted primarily of com eanvorm and fall armyworm and few stalk tunneling ins.ects were 
present a1 the two sites. These data 3Ie consistent with past insect data clearly showing YieldGard hybrids 
reduced whor~ ear, and stalk injUIY from caterpillar pests attacldng corn. 

Pre-harvest aflatoxin (at harvest, <15% kernel moisture) 
.t\ll Mon81 0 Bt hybrids in ~s test had an increased pre-harvest a:flatoxin content compared to their isogenic 
Non-Bt hybrid a! each experimental site and most increased aflatoxin levels were statistically significanl 
Grouped statistical analysis of all Bl versus Non-Bt hybrids showed that increased aflatoxin content in the Bt 
hybrids was highly significant at both experimental sites. 

Agronomic Perfon:nance . 
. Grain yield per acre and grain weight per ear was higher for most of the Mon81 0 Bt hybrids compared to 
their Non-Bt isogenic hybrid but differences between individual isogenic hybrid pairs was not always 
statistically significant. However, grouped statistical analysis of all Bt versus Non-Bt hybrids sho\ved that 
the greater yield ofBt hybrids was significant at both sites (average of240 lb/ac or 4.3 bushels/ac more fix Bt 
hybrids). There was no correlation between yield and afle.tox.in content. Husk coverage nnd tightness 
characteristics were similar between isogenic hybrid pairs. · 

Conclusions 

The reduction in insect injury and increased yield acro~s the Bt hybrids at both locations compared to their. 
isogenic Non-Bt counlerps.rts was consistent witb expectations based on previous result~. The significantly 
greater aflatoxin content ofBt hybrids compared lo non-Bt hybrids was unexp~cted. The current data se1: 
applies only to the Mon810 Bt hybrids tested and oixly to the conditions of our experiment at both Co.rpm 

~2~4 / .v') 
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Christi locations in 1999. These same hybrids may or mny not have increased aflatoxin content compared to 
isogenic non-Bt hybrids in other environments and years atlhe same or different locations, especially where 
lt:pidopterous insects may be primary contributors to aflatoxin accumulation. Reasons for increased aflatoxin 
content in the Bt hybrids are unknown but the consistency of increase across !lll Mon81 0 hybrids at both 
locations indlcate that further more intensive research is warranted. 

Future :Research Areas 

The data from our experiments are consistent for the environments present at two locations near Corpus 
Christi in 1999 and publication in a peer reviewedjou,mal is being pursued. However, the research VJi.ll bt! 
repeated at these same and possibly other locations in the 2000 growing season to determine consistency c·f 
we aflatoxin response in MonS 10 hybrids across locations, environments, and differing insect pest pressures. 
Related reseiU"Ch will investigate specific host phenotypic factcm; and host response to environmental stress 
and insect pests to determine potential mechanisms that may be responsible for the:: incrc::::nsed aflatoxin 
acCUlllulation noted this ye:JI. Reseal"ch will also be conducted on additional isogenic hybrids containing 
other Bt and related transformation events. 

This resean;h effort has the full support of Monsanto and the commercial seed companies involved who 
wish, as we do, to serve the beSt interests of the com producers of Texas and the general public. 

Anticipated Questions 

Wlty is your aflatoxin data the reverse oftltat generally found by others? 

Other researchers have observed that redu.Ced insect damage on Bt hybrids was associated with reduced . 
aflatoxin content. We made .similar observations in 1998 using one ncar-isogenic hybrid pair in single 
location e.'Cperimcnts at Corpus Christi and Wharton, 1X (Upper Gulf Coast, 100 miNE). We believe that 
increased aflatoxin accumulation jn Mon81 0 B t hybrids may not have been recognized previously becau.<;~ 
specific tests had (1) insufficient numbers ofisogenic hybrid pairs, (2) insect damage that masked and 
confounded aflatoxin measurements <l!ldlor (3) aflcitoxin pressure that was either· too low or too variable for 
acco:rate assessment. 

If I grow Mo118l 0 hybrids will I lzave a greater risk of ajltrtoxin than if I grow their Non-Bt near isogenic 
hybrid? 

Probably not. Our data apply only to the environments we had at Corpus Christi in 1999 WJ.d we do not 'know 
how frequently and widely Mon81 0 hybrids will have increased aflatoxin content_ Aflatoxin levels at Corpus 
Christi were artificially high to help differentiate host responses; t:omparnhle aflatoxin levels would not be 
expected under natur.U conditions.. Additionally, aflatoxin. accumulation in producers' fields is a highly 

: variable event resulting from the complex interaction of drought stress environments, insect pressmes, host 
responses, and naturally diver!;e populations of A. jlavus. -rhis complex interaction makes it difficult to 
predict what aflatoxin levels a producer may e>>perience with Mon81 0 hybrids or their isogenic counterparts. 

1¥llat is the reason for increased aflatoxin in the Mon810 Bt hybrids? 

We do not know the specific factors associ2.ted with the jncreased aflatoxin observed but hypothesize !hat 
they somehow involve the Mon81 0 Bt event_ Research will be conducted to determine consistency of this 
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increased aflntoxill response, the possible mechanisms and genetic components.that may be responsible for it, 
and the potential significance to the producer. 

Does tlzis meaJt all other Bt llybrids will have increased aflatoxin accrmrulation? 

We tested only Mon810 hybrids so such a conclusion cannot be drawn.from our data We do not know hqw 
consistently Mon81 0 hybrids will accumulate increased levels of aflatoxin under yearly variations in chougbt 
stress and biological environments. The Mon810 and other BI hybrids v.ill probably have reduced aflatoxin 
content compared to Non-Bt hybrids wherever insect contribution to aflatoxin content is of primary 
importance. 

Woul1 Mon810 Bt hybrids be expected to have increased le:vels ofmycotoxins other than aflatoxin? 

Our data relate only to aflatoxin accumulation under Corpus Christi environments in 1999. Other 
mycotoxins are produced by other micro-organisms 1hat require envirorunental conditions somewhat 
different than those associated with aflatoxin. Kernel infection, fungal growth. and other factors in the 
develop:rnent of these mycotoxins may differ in additional fundamcnts.l ways compared to those of Aflavu.r 
and aflatoxin. 

Respectfully. 

Gazy Odvody 
Associate Professor/Plant pathologist 
Texas Agricultural Experiment Station 

RoyD. arker 
Professor and Extension Entomologist 

·Texas Agricultural Extension Service 

John H. Benedict 
Professor/Entomologist (retired) 
Texas Ag:rlculrural Experiment Station 

XC 
B.R. .Eddleman, Resident Directo'l', Texas A&M Rest!arch & Extension Center, Coq>us Christi 
F. E. Gilstrap. Associate Director, Texas Agricultural Experiment Station, College Station 
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Summary of Data. from 17 Studies on Aflatoxin Levels in Kernels from YieldGard 
MON810 Corn Hybrids and non-Bt hybrids 

Monsanto Company 
2000 

(1) Windham, G. L, Williams, \V_ P., and Davis, F. M. 1999. Effects of southwestern 
corn borer on Aspergillus flavus infection and aflatoxin accumulation in maize hybrids. 
Plant Dis. 83:535-540. 

Included Novartis N6800Bt (Bt-11 event), Novartis N6800 (isoline), Aspergillus 
flavus resistant hybrid (Mp420xTx601), and A flavus susceptible hybrid (Ab24E 
x SC229) in test Treatment combinations: (1) A jlavus applied to silks (7 or 21 
days after mid -silk), (2) neonate southwestern corn borer applied to silks and leaf 
axil of ear (8 or 22 days after mid silk), (3) A flavus + SWCB, and ( 4) uninfested 
controL 
Key findings: 

• Aflatox.in ratings highest across all hybrids when applications were 
made 21 days after mid silk (213 ng/g) vs at 7 days (70 ng/g). 
Significant interaction between A flavus and SWCB treatments noted 
where differences were magnified between 21 & 7 day for A fl9vus + 
SWCB treannent (548 ng/g at 21 day vs 126 ng/g at 7 day). Little 
difference between 21 & 7 days for A. flavru only and SWCB only 
treatments (differences <25 ng/g) 

• For the A flavus only treatment, N6800Bt had significantly higher 
aflatoxin levels (145 ng/g & 166 ng/g for 21 & 7 day) than N6800 (45 
ng/g for both 21 & 7 day). 

• For A. flavu.r +SWCB treatment, N6800Bt had numerically lower 
aflatoxin levels (290 ng/g and 83 ng/g for 21 & 7 day) than N6800 
(650 ng/g and 136 ng/g for 21 & 7 day). 

• Insect damage to ears was reduced for N6800Bt v·s N6800, however 
damage was still present. No comment as to what insects caused the 
damage. 

• Sited other unpublished research by authors that found that other Bt 
hybrids inoculated with A. flavus. have had high aflatoxin levels 

(2) Munkvold, G. P_ and R. L. Hellrnich. 1999. Genetically modified, insect resistant 
corn: Implications for disease management. APSnet feature story run Oct. 15-Nov. 30, 
1999. Http://www.scisoc.org/feature/BtCorn!Iop.html 

Reviewed published and unpublished findings on fusarium and aflatoxin research 
involving Bt and nonBt hybrids. · 

Key comments: 

SEP-19-2001· 18=17 

• Aspergillus kernel rot, caused by A. flavus, is often associated with 
southwestern corn bor~ and com earwonn damage to ears or kernels 
(Dowd 1998) 
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• Additional root and stalk damage by insects causes stress that 
predisposes the plants to stalk rot 

• Action level for aflatoxin (20 ppb) often exceeded in corn grown in 
southern U.S. and occasionally is exceeded in corn grown in north 
central U.S. 

• Hybrids based on MON 810, Bt-11 and CBH351 have consistently 
demonstrated significantly lower incidence and severity of Fusarium 
ear rot and lower furnonisin concentrations than nonBt counterparts in 
studies conducted in Iowa and lllinois where European com borer is 
major insect pest. Not the case with events lacking high ear efficacy 
(E-176 and DBT418) 

• Iowa & lllinois studies evaluating A. flavus infection & aflatoxin 
concentrations have typically b·een too low to discern differences 
amorig Bt & nonBt hybrids. 

• In southeastern U.S. in years favorable for severe ear rot, Bt hybrids 
can have levels of ear rot and mycotoxin similar to those in non-Bt 
hybrids. Both of these diseases and their associated ~ycotoxins can 
occur in kernels in the absence of insect damage because they have 
other pathways for infection .. 

• In the southern U.S. where aflatoxin problems are chronic, com 
earwonn, fall armyworm and southwestern corn borers are the primary 
lepidopteran· pests feeding on corn ears. Damage to ears of Bt hybrids 
by these insects probably leads to A. jlavus and F. verticillioides 
infection and mycotoxin contamination. 

(3) John VanDuyn, Unpublished research in 1998,29 side-by comparisons of mycotoxin . 
levels in on farm strip trials. 

Bt hybrids included Novartis N79-L3, Pioneer 33V08, Pioneer 33Bl3, Pioneer 
34Tl4; nonBt hybrids included Novartis N79-P4, Pioneer 3394 and Pioneer 3223. 
No significant differences between Bt and nonBt hybrids were detected for either 
total aflatoxin or total fumonisin. 

Unrransformed analysis 

Bt hybrids 
NonBt hybrids 
LSD 

Total Aflatoxin (ppb) 
80.77 a 
104.97 a 
84.8 

Transformed analysis (ln(x.+l)) 

Bt hybrids 
NonBt hybrids 

SEP-19-2001 18:1? 

Total Aflatoxin (ppb) 
5.45 a 
4.33a 

2 
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Total fumonisin (ppm) 
5.719 a 
4.656 a 
2.181 

Total fumonisin (ppm) 
2.809 a 
2.456 a 

96% P.18 
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(4) John VanDuyn, North Carolina, 1998. Results of 4 replicated field trials comparing 
Bt and nonBt isolines under natural insect and disease pressure (4 reps and 2 Bt & nonBt 
hybrid pairs per location). Bt hybrids tended to have lower aflatoxin levels than their 
respective isolines with Pioneer 33V08 having significantly lower aflatoxin levels than 
Pioneer 3394. Bt & nonBt pa.irs were not significantly different in fumonisin levels 
(ln(x+l) transformed analysis). 

Pooled analysis: 
Total transformed* Total transformed"' 
Aflatoxin aflatoxin Fumonisin Fumonisin 

(ppb) (ppb) (ppm). (ppm) 
Pioneer 3394 96.20 a 9.42a 12.9 b 7.'12b 
Pioneer 33V08 4.99 b 0.59 b 33.3 a 12.02 ab 
Novartis NK7590 17.57 ab 2.26 b. 32.1 a 14.62 a 
Kovartis NK7590Bt 0.61 b 0.16 b 19.2 b 11.72 ab 
LSD 79.2 12.8 

+dJta rramformcd using ln(X+ 1) prior to analysis, back tr:msformed means reported 

(5) Loxely, Alabama 1997. Monsanto research farm. Comparison of Pioneer hybrids 
31B 13 and 3223 when manually infested with either fall annyworm or corn earwonn. 
No signi fie ant differences between the hybrids were detected for the three treatments 
(native, fall armyworm applied to whorl, and corn earworm applied to silks) 

Aflatoxin Vomitoxin Fumonisin (ppm) 
ppb ppm BI B2 B3 

Native PI-ll 3IBI3 261 a 0.0 a 9.6 a 3.5 a 0.9 a 
Native PHI 3223 265 a 0.0 a 12.6 a 4.1 a l.la 
PAW PHI 31Bl3 526 ab 0.0 a 16.6 ab 5.3 a 1.6 ab 
FAW PID3223 305 ab 0.0 a 25.5 b 8.9 b 2.4 b 
CEW PHI 31B13 622b 0.17 a 11.5 a 4.3 a 1.8 ab 
CEW PH13223 320 b 0.15 a l3.4a 5.0 a 1.7 ab 

LSD 371 0.25 10.6 3.3 1.1 

· (6) Tift~n. Georgia; Billy Wiseman, 1997. Unpublished report to Monsanto. Comparison 
of Pioneer hybrids 31Bl3 and 3223 when manually infested with either fall 
armyworm or com earworm and compared with native insect infestation (separate 
tests for each insect). Don and zearaJenone were not detected. No significant 
differences between hybrids for either aflatoxin or fumonison were detected in the 
trial evaluating com earworm treatments. In the second trial, aflatoxin levels were 
significantly higher in the 31B13 hybrid infested at whorl stage fall annyworm. No 
differences in fumonisin Jevels were detected among treatments. 

Hybrid Insect 
Pioneer 31BI3CEW 

. SEP-19-2001 18:17 

actual 
0 a 

Aflatoxin (ppb) Fumonisin (ppm) 
Trans.~ actual Trans.* 
0 a 7.7b 7.16 a 

3 
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Pioneer 31Bl3native 45.25 a 2.67 a 14.1 a 13.74 a 

Pioneer 3223 CEW 26.25 a 2.21 a 11.3 ab 9.85 a 
Pioneer 3223 native 0 a 0 a 10.8 ab 10.22 a 

Pioneer 31B13FA W 62.75 a 10.1 a 6.0 a 5.55 a 
Pioneer 31B13native 0 b 0 b 4.7 a 4.40 a 

Pioneer 3223 PAW 0 b 0 b 5.0 a 4.74 a 

Pioneer 3223 native 0 b 0 b 8.3 a 7.32 a 
"data transformed using ln(h 1) prior to analysis, back transformed means reported 

(7) Corpus Christi, TX and Wharton, DC John Benedict, 1997. Unpublished report to 
Monsanto. Comparison of aflatoxin levels in Pioneer hybrids 31Bl3 (MON 810), 
Pioneer 3223, Novartis NK7639 (Bt-11), and Novartis MAX454 (E-176) when under 
natural com earworm and fall armyworm pressure. Two aflatoxjn treatments where 
evaluated including (1) naturally infected and (2) artificially infected using com 
kernels infected with Aspergillus flavus placed in a 2-ft x 40ft strip/plot. At both 
locations, Pioneer 31Bl3 and l\TK7639Bt tended to have lower aflatoxin levels than 
the nonBt Pioneer 3223, though significant differences were. detected only in the 
inoculated treatments. 

Wharton Corpus Christi 
Natural Artificial Natural Anificial 

Pioneer 3223 42 d 
Pioneer 31Bl326 d 
NK7639Bt 
NKMAX454Bt 

479 b 4,050 be 4,800 b 
393 b 3,950 be 2,925 c 

26 d 224 c 3.225 be 3,625 be 
59 d 799 a 9,213 a 7,425 a 

Means within col~s and rows within a location followed by different lcncrs are significantly different. 
Corpus Christi d.-ita transformed using sqrt(x) prior to analysis. 

(8) North Carolina; John Vanduyn, 1996. Unpublished research. Compared aflatoxin and 
fumonisin levels in whole ears, ear tips, and base of ears for MON 810 hybrid and 
nonBt standard (Pioneer 3394). No differences in aflatoxin levels were detected. 
Fumonisjn levels were significantly lower in both ear tips and base for the MON 810 
hybrid. 

MON 810 hybrid (ear tip) 
MON_810 hybrid (base) 
Pioneer 3394 (ear tip) 
Pioneer 3394 (base) 
MON 810 (whole ear) 
Pioneer 3394 (whole ear) 

Aflatoxin (ppb) 
2~8 a 
2.1 a 

1.6 a 
5.2 a 
2.5 
3.4 

Fumonisin (ppm) 
21.85 b 

3.53 c 
40.25 a 
21.80 b 
12.69 
31.03 

(9) North Carolina; John VanDuyn, 1996. Unpublished research report to Monsanto. 
Compared aflatoxin and fumonisin levels in whole ears. ear tips, a.nd base of ears for 

~\ 
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a Bt-11 hybrid (NK6534 CBR Bt) and a nonBl standard (Pioneer 3394). No 
significant differences were detected for aflatoxin. Fumonisin levels in the ear tips of 
the NK6534 CBR hybrid were significantly higher than observed in the nonBt 
standard hybrid (Pioneer 3394 ). 

NK.6534 CBR Bt (ear tip) 
l\1<6534 CBR Bt (ba.se) 
Pioneer 3394 (Tip) 
Pioneer 3394 (base) 
NK.6534 CBR Bt (whole ear) 
Pioneer 3394 (whole ear) 

Aflatoxin (ppb) 
4.0 a 
6.0 a 
7.4 a 
4.4 a 
5.0 
5.9 

Fumonisin (pprn) 
33.75 a 

1.43 b 
7.73 b 
1.80 b 

17.59 
4.59 

(10) North Carolina; John VanDuyn, 1997. Unpublished research report to Monsanto. 
Compared fumonisin levels in early and late plantings of Bt and nonBt isoline pairs 
including Pioneer 33V08 (MON810), Pioneer 3394 (isoline), Novartis :NK7590Bt 
(Bt-11), and Novartis NK7590 (isoline). Although the Fumonisin levels were 
relatively low across all hybrids, the levels of fumonisin in the Bt hybrids was 
consistently lowenhan in the nonBt isolines. 

Pioneer 33V08 
Pioneer 3394 
Novartis NK 7590Bt 
Novartis NK 7590 

FUIQ.onisin (ppm) 
Early planted Late planted 
0.5 1.5 
3.3 4.4 
1.0 
1.4 

1.2 
4 .. 1 

(11) Georgia; David Buntin, 1998. Unpublished research report to Monsanto. Compared 
at1atoxin levels between Bt and nonBt hybrids (most were isolines) from Pioneer, 
Dekalb, Novartis, Cargill and Golden Harvest (Plains location) or from Pioneer, 
DEKALB, and Novartis (Attapulgus). No significant differences in aflatoxin levels 
were detected between Brand nonBr hybrids for any location or planting dare. 

Plains, GA- combined analysis across hybrid pairs for 3 planting dates 

Planting date 

April14 

May 12 

June 3 

Bt level 

NonBt 
Bt 
LSD 

NonBt 

Bt 
LSD 

NonBt 
Bt 
LSD 

Grain Yield (bufa) 

37.8±4.8 
37.4±4.2 
NS . 

55.0±3.8 
70.3±3.2 

7.7 . 

8.4±0.9 
33.0±3.4 

6.8 

5 

Aflatoxin (ppbJ 

714± 97 
859±156 
NS 

91.4±27.6 
78.2±22.8 
NS 

16.2±5.2 
9.2±2.3 

NS 
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Attapulgas, GA - 1998 
Brand Bt level Grain Yield (bu/a) Aflatoxin (m:~b) 

DEKALB NonBt 72.1 390 

Bt (MONSlO) 104.2 255 

t test p<0.05 NS 

Pioneer NonBt 103.7 350 
Bt (MON810) 147.7 266 
c test p<O.Ol NS 

Novartis NonBt 86.4 568 
B t (l'.1K -11) 112.6 430 

t test p<O.l NS 

Combined NonBt 87.4 a 435 
Analysis Bt 121.5 b 317 

LSD 6.3 NS 

(12) Alabama, Kathy Flanders, 1999. Compared insect damage. )'ield, and aflatoxin 
levels in Bt and nonBt hybrids for three planting dates and 2 locations (Gulf Coast 
and Wiregrass, AL). At Gulf Coast, trends for reduced aflatoxin levels in Bt lines 
were observed for all planting dates. At the Wiregrass location, aflatoxin levels were 
similar among Bt and nonBt lines for both planting dates. · 

Gulf Coast location 
Planting date Hybrid 
Mar. 24 

May 13 

Pion. 3167 (standard) 
Pion. 3098(tropical) 
Pion. 31Bl3 (Bt) · 
Pion. 33V08 (Bt) 
Pion. 32K61 (nonBt) 
Pion. 33Y09 (Bt) 

Pion. 3167 (standard) 
Pion. 3098(tropical) 
Pion. 31Bl3 (Bt) 
Pion. 33V08 (Bt) 
Pion. 32K61 (non"Bt) 
Pion. 32K62 (Bt) 
DEKALB 769BtY 
Pion. 33Y09 (Bt) 

6 
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Yield (bu/a) 
. 142.2 be 
92.9 a 
151.0 be 
137.8 b 
155.2 c 
139.5 b 

27.2a 
33.2 a 
69.6 b 
94.2d 
58.4 b 
72.2 be 
83.7 cd 
89.3 d 

Aflatoxin (ppb) 
1160.9 b 

393.7 ab 
366.5 ab 

63.7 ab 
1033.9 ab 

15.8 a 

95.2 b 
1134.8 a 

9.4 b 
15.9 b 
9l.Sb 
13.7 b 
11.8 b 

8.1 b 
mean±SE (N) 

96% P.22 
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June 4 Pion. 3167 (standard) 3.7 a 173.5 (1) 

Pion. 3098(tropical) 1.9 a 69.2±44.8 (5) 

Pion. 31Bl3 (Bt) 16.2 b NA 

Pion. 33V08 (Bt) 41.0 d 8.4± 3.1 (5) 

Pion. 32K61 (nonBt) 4.8 a 24.0± 8.3 (3) 

Pion. 32K62 (Bt) 17.0 b 23.7±12.6 (5) 

DEKALB 769BtY 29.9 c 13.1± 5.5 (5) 

Pion. 33Y09 (Bt) 36.6 cd 4.2± 1.8 (5) 

Wiregrass, Alabama- 1999 
Planting date Hybrid Yield {bu/a} Aflatoxin {QQb} 

Apr. 19 Pion. 3167 (Standard) 109.9 ab · 23.93 ab 

Pion. 3098 (Tropical) 94.6 a 25.62 ab 

Pion. 31B13 (Bt) 120.6 b 60.73 b 

- DEKALB 769BtY 107.6 ab 1.33 a 

Pion. 32K61 (nonBt) 105.3 ab 15.94 ab 

2nd planting Pion. 3l67 (Standard) NA 19.1 

Pion. 3098 (Tropical) NA 21.0 

Pion. 31B13 (Bt) NA 23.7 
DEKALB 769BtY NA 21.5 

Pion. 32K61 NA 27.5 

7 
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Maize Bt contains less fumonisin compared to ne.ar
isogenic wild-type hybrids under natural field conditions 

Amedeo Pietri, Terenzio Bertuzzi and Gianfranco Pi"va 

lsriruro dl Sd611ze degli Alimenti e della Nutrizione, Tel. +39.0523.599264 Fax +39.0523.599259: c:-mail: pictri~pc.unic<Jtt.it 
Universira Cattolica Sacro Cuore. Via £milia Parmenso 84, 29100 Placenza, lt~Jiy. 
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Aflatoxin Concentrations in YieldGard MON810 and non~Bt Co~ 
Hybrids at 17 Locations across 10 States 

John Headrick, Ph.D. 
Monsanto Company 
September 19,2001 

In 2000, Monsanto and academic cooperators conducted studies across the cornbelt to 
measure the levels of aflatoxin level in kernels from YieldGard MON810 corn hybrids 
and non-Bt com hybrids under natural conditions. The studies were conducted at 17 
locations across 10 states (Alabama. Georgia, Tilinois. Iowa, Kansas. Missouri, Nebraska, 

·Oklahoma, Tennessee, and Texas). . .. 

At most sites, little or no aflatoxin was detected (Figure 1). At the two sites in Alabama, 
. high levels of aflatoxin were detected in both YieldGard MON810 and the non-Bt 
hybrids. Although the concentration of aflatoxin varied greatly between locations, the 
concentrations in YieldGard :MON810 and the non-Bt hybrids kernels were essentially 
the same when compared across all sites. Therefore, we conclude that YieldGard 
MON810 hybrids have no impact on the levels of aflatoxin in corn kernels. 



09,19:01 17:07 FAX JlJ 737 7DS5 ~IO.NS.-\.NTO REG AHA IRS -·----·------ ------------

Figure 1. Aflatoxin Concentrations in YieldGard 
MON810 and non-Bt Corn Hybrids Across 17 Locations 
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MONSANTO 

MONSANTO COMPANY 

700 CHESTERFIElD PKWY NORTH 

CHESTERFIHD, MISSOURI 6)198 

U.S. Environmental Protection Agency 
Office of Pesticide ProgramS 
Biopesticide and Pollution Prevention Division 
1921 Jefferson Davis Highway 
Arlington, VA 22202 

· .To: Mike Mendelsohn 

August'f'f :wo"ionsanto.com 

Subject: Update from Monsanto letter on December 16, 1999 regarding aflatoxin levels 
in YieldGard® corn {EPA Reg. No. 524-489) 

Dear Mr. Mendelsohn: 

On December 16, 1999, Monsanto copied EPA on a correspondence to USDA regarding 
the results of a 1999 field trial conducted in southern Texas by Dr. Gary Odvody, Texas 
A&M University. The trial was conducted, in part, to assess the pre-harvest aflatoxin 
content in grain. The results showed higher levels of aflatoxin in grain from YieldGard 
com hybrids compared to non-Bt isolines when cornfields were artificially inoculated 
with Aspergillus jlavus. These experiments were repeated in 2000 and the authors 
concluded that differences in aflatoxin content between hybrid pairs indicated individual 
hybrid vulnerability was the primary factor influencing aflatoxin accumulation under 
drought-stressed environments and therefore not related to the Bt trait. The authors 
concluded that reduced insect injury by use of YieldGard corn may further reduce 
aflatoxin content. Therefore, these results are consistent with the conclusion presented in 
the EPA BRAD Benefits Assessment. 

The 2000 Odvody paper is attached. Please contact me at (636) 737-7559 or Dr. Russell 
~chneider at (202) 386-2866 if you have any questions. 

Sincerely, 

/(~ Lr7:---
Keith Reding~ Ph~ · 
Monsanto, Regulatory Affairs Manager 

cc: Ms. Felicia Wu 

RUG-17-2001 14=46 97% P.02 
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AFLATOXIN AND INSEcr RESPONSE OF NEAR-ISOGENIC BT AND 
NbN-BT COMMERCIAL CORN HYBRIDS IN SOUTH TEXAS. 

Gary N. Odvody. Charles F. Chilcutt. Roy D. Parker. & Johri H. Benedict, Texas A&M Research & 
Extension Center Corpus Christi, TX 

Nine pairs of near-isogenic Bt (Mon 810, Yieldgard, Monsanto· c0mpai1y)/ NonBt 
commercial com hybrids were obtained from six companies to assess Bt gene influel'lce on 
(1) amount and type of _insect injury (2) pre-harvest aflatoxin content at maturity, (3) 
agronomic performance, and to determine _{4} potential relationships among these 
assessments. All hybrids were planted {18·20 K/ ac target populc;ltion} in an RCB design 
with nine single row replicates of each hybrid and near-isogenic hybrids in adjacent rows. 
Test locations were two Orelia soil sitesatth~ TexasAgricutura·l ExperlmentStation(TAES) 
at Corpus Christi (CC), TX in 1999 and 2000 and a dryland location (60 miles N) at TAES, 
Beeville (BEE), TX in 2000. The CC sites were1imited irrigation (Irr) with drip irrigation as 
needed until silking and dry! and (Dry) with a high potential for drought stress. Late March 
planting dates were 3-:4 weeks later than normal to maximize potential" for drought stress. 
Inoculum (autoclaved com kernels colonized by a high aflatoxin-preducing A. Jlllvus, . 
NRRl3357) was distributed between treatment rows a"t the rate of 1 kg dry seed equivalent/ 
200' when the first hybrids reached mid-silk at any site. Insect pest da~ included whorl, 
ear (Widstrom method) and stalk tunneling injury m_easurements. Eats were harvested 
after kernel moisture in all hybrids was below 15%. Threshed grain frorri 1the nine replicates 
of-each hybrid were pooled into three composite replicates~ follows: Rleps (1,.2,3), (4,5,6), 
and (7,8;9). All grain from each composite replicate, usually ninety ears, was ground in a 
Romer mill and a subsample was analyzed for aflatoxin content (ppb) using the Vi-Cam 
Aflatest P immWloassay system. Naturally-occurring insect pest populations, com ear worm 
(CEW) and fall armyworm (FAW), caused significantly lower average ear injury on Bt 
hybrids at all sites and years but injuty ratings were still high {Bt vs NonBt, 4.0 vs 45 
CCDry and 35 vs 4.4 CC-Irr in 1999 and 7.0 vs 8.6 CC-Dry, 7.3 vs 8.9 CC-Irr_ and 6.3 vs 8.8 
BEE in 2000). CEW was predominant in 1999 and both insects had high populations in 
2000. The higher numbers ofFAW (three times those-ofl999) contributed to a near-doubling 
of ear injury in Bt hybrids compared to 1999. Almost no stalk tunneling inSects were present 
but FAW P.id cause· some ear shank and stalk tunneling injury at CC in 2000. Relationship 
of ear insect injury to aflatoxin CQntenl·was difficult to determine but there was some 
association depending on location and year._ Contrast analysis of all Bt versus Non-Bt 
hybrids showed significantly higher pre-harvest aflatoxin content in the Man 810 Bt hybrids 
at both CC sites in 1999 (BtvsNonBt,-1136~s 601 ppb CC-Dry and 423 vs 243 ppb CC-Irr). 
Some unifonnity factor across Mon810 Bt hybrids may have influenced the significantly 
higher aflatoxin accumulation under the en"virC?nments at CC in 1999." At those same CC 
sites in 2000, NonBt hybrids generally had a slightly higher aflatoxin content but paire-d 
hybrid comparisons showed the differences were nonsignificant Across all hybrids the 
average aflatoxin content was actually higher-in Bthybrids than NonBt at both sites (Bt vs 

,;. NonBt, 1399 vs 1166 ppb CC-Dry and 1078 vs 979 ppb CC-lrr) but contrast analysis indicated 
that the differences were nonsignificant. At BEE in 2000, contrast analysis showed that 
NonBt hybrids had significantly higher aflatoxin content than Bt hybrids·(Bt vs NonBt, 187 
vs 347 ppb). Contrast analysis and paired hybrid comparisons showed that the Man 810 Bt 
hybrids had significantly higher yields (average127-972 lb/ac more) than NonBt across 
sites and years but there was no relationship between aflatoxin content and yield or any 

'l/'S1 
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other agronoiruc factor evaluated. Similar ear insect iDjury at CC and BEE in 2000 imlicated 
that other factors, probably timing and severity of drought stress, may have had a greater 
contribution to aflatoxin levels observed. Drought stress at CC became moderate to severe 
at 2 wk past rrud-silk stage of most hybrids but only near mah,rrity at BEE. Differences in 
aflatoxin content between hybrid pairs indicated individual hybrid vulnerability was the 
primary factor influencing aflatoxin accumulation under drought stress environments but 
reduced insect injury by Bt or other means may further reduce aflatoxin content. 

~UU-t 

AUG-17-2001 14=46 . 97% P.04 
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Aflatoxin and Insect Response of Near-lsogenic Bt and Non-Bt 
Commercial Corn Hybrids in South Texas 

Gary N. Odvody, Charles F. Chilcutt, Roy D. Parker, & John H. Benedict 
Texas A&M Research & Extension Center Corpus Christi, TX 

Introduction 

Contribution of Bt corn hybrids to reduced insect injury and aflatoxin 
accumulation by Aspergillus flavus may be best evaluated using near-isogenic 
Btl NonBt hybrids. Because commercial hybrids may not be fully isogenic a 
l~_rger number of hybrid pairs with differing maturities increases the diversity of 
the genetic base arid provides greater confidence in observed differences. Our 
objectives were to use near-isogenic pairs of corn hybrids to assess Bt gene 
influence on ( 1) amount and type of insect injury (2) pre-harvest aflatoxin content 
at maturity, (3) agronomic performance, and to determine (4) potential 
relationships among these assessments. 

Materials & Methods 

Nine pairs of near-isogenic Bt (Mon 810, Yieldgard, Monsanto company)/ NonBt 
commercial corn hybrids were obtained from six companies (Table 1) and 
planted in a randomized complete block design with nine single row replicates of 
each hybrid. Near-isogenic Bt and NonBt hybrids were always in adjacent rows 
with location determined randomly. Test locations were two Orelia soil sites 
approximately 0.5 miles apart on the Texas Agricutural Experiment Station 
(TAES) at Corpus Christi, TX in 1999 and 2000 with one additional dryland 
location (60 miles N) at the TAES station in Beeville, TX (BEE) in 2000. The 
Corpus Christi sites were limited irrigation (CC-Irr) with drip irrigation as needed 
until silking and dryland (CC-Dry) with a high potential for drought stress. Late 
March planting dates were 3-4 weeks later than normal to maximize potential for 
drought stress on the developing crop. Target populations were 18-20 K per ac. 

Inoculum was produced by growing a high aflatoxin-producing isolate of A. 
flavus (NRRL3357) on autoclaved corn kernels. When the first hybrids reached 
mid.:.silk at any site, inoculum was distributed on the soil surface between 
treatment rows at the rate of 1 kg dry seed equivalent/200'. This inoculum 
artificially increases aerial spore concentrations of A. flavus to favor increased 
ear and kernel infection but does not circumvent potential insect vectoring 
differences between hybrids. Final pre-harvest aflatoxin content in all hybrids 
was much higher than expected under natural conditions; however, relative 
comparisons of aflatoxin content between tested hybrids is fully valid. 

Insect pest data included whorl, ear (1) and stalk tunneling injury measurements. 
Ears were hatvesteci after kernel moisture in all hybrids was below 15%. 
Agronomic data included days to mid.:silk, husk tightness ratings, yield, kernel 



moisture at harvest, and bushel weight. Threshed grain from the nine replicates 
of each hybrid were pooled into three composite replicates as follows: Reps 
{1,2,3), (4,5,6), and {7,8,9). All grain from each composite replic·ate, usually 
ninety ears, was ground in a Romer mill and a subsample was analyzed for 
aflatoxin content (ppb) using the Vi-Cam Aflatest P immunoassay system. 

Results & Discussion 

Insect Injury 
Naturally-occurring insect pest populations consisted primarily of corn earworm 
(CEW) and fall armyworm (FAW). Ear injury by CEVV and FAW was significantly 
lower on Bt hybrids at all sites and years but injury was still high (Table 2). CEW 
was predominant in 1999 and both insects had high pop-ulations in 2000. 
However, higher numbers of FAW in 2000 (about three times greater than 1999) 
contributed to overall ear injury in Bt hybrids that was about double those of 
1999 and much higher than those on NonBt in 1999 (Table 2). Almost no stalk 
tunneling insects were present but FAW did cause some ear shank and stalk 
tunneling injury at Corpus Christi in 2000. Relationship of ear insect injury to 
aflatoxin content was difficult to determine but there was some association 
depending on location and year. 

Pre-harvest aflatoxin (at harvest, <15% kernel moisture) 
Contrast analysis of all Bt versus Non-Bt hybrids showed that the higher pre
harvest aflatoxin content in the Mon 810 Bt hybrids was highly significant at both 
CC sites in 1999 (Table 3). At those same CC sites in 2000, the NonBt hybrids 
generally had a slightly higher aflatoxin content than their near-isogenic Bt hybrid 
but most differences were nonsignificant and average aflatoxin content in Bt 
hybrids was higher than NonBt at both sites (Table 3). At BEE contrast analysis 
showed that NonBt hybrids had significantly higher aflatoxin content than Bt 
hybrids. 

Agronomic Performance and Environment 
Contrast analysis and paired hybrid comparisons showed that the Mon 810 Bt 
hybrids had significantly higher yields (average127- 972 lb/ac more) than NonBt 
across sites and years. There was no relationship between aflatoxin content and 
yield or any other agro1_1omic factor evaluated. Similar ear insect injury at CC 
and BEE in 2000 indicate that other factors, probably timing and severity of 
drought stress, may have had a greater contribution to aflatoxin levels observed. 
Drought stress became moderate to severe at 2 wk after mid-silk of most hybrids 
at CC but only near maturity at BEE. 

Conclusions 

• Significantly higher aflatoxin in Bt hybrids at CC in 1999 indicated some 
uniformity factor across Mon810 Bt hybrids that influenced higher aflatoxin 
accumulation under those environments. 



Aflatoxin differences between Bt and NonBt hybrids in 2000 at CC 
were nonsignificant despite greater insect activity and injury but Bt hybrids 
had significantly less aflatoxin at BEE. 

• Differences in aflatoxin content between hybrid pairs indicated individual 
hybrid vulnerability was the primary factor influencing aflatoxin 
accumulation under drough~ stress environments 

• Reduced insect injury by Bt or other means may further reduce aflatoxin 
content associated with individual hybrid vulnerability 

Reference 

Widstrom, N. 1967. Ear injury rating scale. J. Econ. Entomol. 60: 791-794 
Table 1. Near-isogenic Mon 810 Bt and NonBt hybrids, their Days to Relative 

Maturity and Companies providing the hybrids for testing 
Hybrids DRM 1 Company 
NoriBt Bt NonBt Bt 
Pioneer 3223 Pioneer 31 813Bt 116 119 Pioneer Hi-Bred 
International 
Pioneer 3394 
International 

Pioneer 33V08Bt 110 

Garst 8325 Garst 8325Bt 115 
NC+ 5778 NC+ 58788 115 
Dekalb 580 Dekalb 5808ty 1 08 
Dekalb 591 Dekalb 591 Sty 109 
GoldHvst H2547 GoldHvst H9230Bt 112 
GoldHvst H2581 GoldHvst H9481 Bt 114 
Cargill X8802 Cargill X8807Bt 118 
1 Days to Relative Maturity· 

111 Pioneer Hi-Bred 

115 
117 
108 
109 
113 
115 
118 

Garst Seeds 
NC+ Hybrids 
Monsanto Company 
Monsanto Company 
Golden Harvest 
Golden Harvest 
Cargill Hybrid Seeds 

Table 2. Paired and contrast comparisons of ear injury rating (Widstrom 
method) on near-isogenic Bt Mon 810, Yieldgard and NonBt corn hybrids grown 
under limited irrigation and dryland, TAES, Corpus Christi, and dryland, TAES, 
Beeville, TX, 1999 and 2000. 

1999 2000 
2000 

Hybrids Dryland-CC lrrigated-CC Dryland-CC 
lrrigated-CC Beeville 

NonBt BT NonBt Bt NonBt Bt NonBt Bt 
NonBt Bt NonBtBt 

Pioneer 3223 Pioneer 31813Bt 3.7 3.4* 3.6 3.2* 6.9 6.0 7.2 5.8* 
6.6 4.7* 

Pioneer 3394 Pioneer 33V08Bt 4.1 4.3 4.0 3.1 * 9.1 8.0* 9.4 9.0 
8.0 5.9* 

Garst 8325 Garst 8325Bt 4.7 4.2* 4.9 4.1 * 8.5 7.0* 9.5 7.6* 

V{YJ 



7.4 6.7 
NC+ 5778 NC+ 5878B 4.8 3.7* 4.3 3.1* 9.2 6.5* 9.5 7.2* 

9.2 6.2* 
Dekalb 580 Dekalb 580Bty 5.0 4.0~ 5.2 3.6* 9.8 7.6* 9.9 7.7* 

9.2 6.5* 
Dekalb 591 Dekalb 591 Bty 5.0 4.2* 4.9 3.4* 9.0 7.7* 9.9 7.4* 

8.0 6.4* 
GoldHvst H2547 GoldHvst H9230Bt4.3 4.0 4.4 3.3* 8.6 

6.8* 8.1 6.5* 10.56.1* 
GoldHvst H2581 GoldHvst H9481Bt4.2 4.0 4.0 3.5* 8.7 

6.3* 7.9 6.8* 11.0 7.0* 
Cargill X8802 Cargill X8807Bt4.5 4.3 4.6 3.9* 7.8 6.9 8.6 8.0 9.4 

6.6* 
All NonBt All Bt 4.5 4.0** 4.4 3.5** 8.6 1.0** 8.9 7.3 
** 8.8 6.3** 
* Significantly less at Prob < 0.05 for individual hybrid pair, t test 

· ** Significantly less at Prob < 0.05, contrast analysis 

Table 3. Paired and contrast comparisons of aflatoxin content (ppb) on near-
isogenic Bt Mon81 0, Yieldgard and NonBt corn hybrids grown under 
limited irrigation and dryland, TAES, Corpus Christi, and dryland, TAES, 
Beeville, TX, 1999 and 2000. 

1999 2000 
2000 

Hybrids Dryland-CC lrrigated-CC 
· Dryland-CC lrrigated-CC 

Beeville 
NonBt BT NonBt Bt NonBt Bt NonBt 

Bt NonBt Bt NonBt Bt 
Pioneer 3223 Pioneer 31 8 13Bt 263 530* 93 133 1117* 

657 1067 883 63 30 
Pioneer 3394 Pioneer 33V08Bt 770 1533* 187 590* 1967 

4500* 1533 3933* 303 140 
Garst 8325 Garst 8325Bt 337 697 100 223 870 

707 630* 383 313* 133 
NC+ 5778 NC+ 5878B 687 1333* 220 350 883 

727 . 680 510 347 213 
Dekalb 580 Dekalb _580Bty 697 1667* 260 . 570 853 

770 720 690 247 150 
Dekalb ~91 Dekalb 591 Bty 517 1030* 130 400* 743 

773 633 457 157 127 
GoldHvst H2547 GoldHvst H9230Bt 1367 1967 790 983 1733 

2267 1600 1367 540 247 
GoldHvst H2581 GoldHvst H9481Bt 317 603 153 227 1300 

1167 1090 770 857* 407 
Cargill X8802 Cargill X8807Bt 453 863 257 333 1030 

1027 857 710 297 240 
All NonBt All Bt 601 1136** 243 423** 1166 

'VLZS 



1399 979 1 078 34 7** 187 
* Significantly greater at Prob < 0.05 for individual hybrid pair, t test 
Natural log transformation was performed on data prior to analysis 
** Significantly greater at Prob < 0.05, contrast analysis 

Natural log transformation was performed on data prior to analysis 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

Memorandum 

OFFICE OF 
PREVENTION, PESTICIDES AND 

TOXIC SUBSTANCES 

Subject: 

Reviewer: 

· Through: 

To: 

Request 

Review Under FIFRA §6(a)2 (Adverse Incident Report) of a Letter from Terry 
Stone, Regulatory Affairs Manager, Monsanto Company, Dated December 16, 
1999, to Dr. James White, USDNAPHIS Under the Subject: Bt Corn and the 
Potential for Aflatoxin Infection [sic]; PC Code 006430, Case# 005562, DP 
Barcode D263093 

\--~ r· .. 

Doug Gurian-Sherman, Ph.D. Plant Patholo~&..~ .. J... ci/ . •1, i p /l /;--:J. I·~!) 
0 IB IMP ( C) 

, I _.:- f.'. ,;... . \) .... 
PP PPD B 7511 ·.::J' -, ... __ .,..,,-. .- .. -~--~:/ \ :_. ( .··--~---' ., 

~~_Q_.._.JI_ lN'Gv~ 1-{lt-/c Michael Watson, Ph.D., Plant Pathologist 
OPP/BPPDIMPB (7511C) 

Mike Mendelsohn 
OPP/BPPDIMPB (7511 C) 

Review and comment on the letter re: Bt corn and the potential for aflatoxin contamination. 

Summary and Recommendation's 
In summary, we disagree with the contention of the registrant that suggests that higher aflatoxin 
levels in Bt corn, compared with non-Bt isolines, are likely to be mere artifacts of the artificial 
experimental conditions of 1999. Sufficient data to draw such a conclusion has not been 
presented in the letter, and the possibility of higher susceptibility ofBt corn to Aspergillus 
infection is currently as reasonable a hypothesis as a lack of such differences. On the other hand, 
due to regulations concerning. aflatoxin contamination of corn, no immediate health or livestock 
hazard is presented. 

Adverse economic impact is a possibility in some circumstances if the results of the 1999 
experiments accurately reflect a higher level of susceptibility ofBt corn to Aspergillus infection. 
For economic reasons alone, lower levels of aflatoxin are desirable. In addition, while not a 
regulatory requirement, the lowest possible levels of human exposure to aflatoxin is also 
desirable. 

Given all of these considerations, the registrant is taking appropriate"actions by further 
experimentation to determine the causes of the reported results from 1999. Therefore, the 

Internet Address (URL) • http://www.epa.gov 
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following actions are recommended concerning the reviewed letter: 

• The aflatoxin/Aspergillus studies ofBt com reported in the Jetter must be submitted to the 
EPA so that their implications can be more fully analyzed. 

• Registrant must continue experiments to determine whether the 1999 results accurately 
reflect increased susceptibility ofBt com to Aspergillus infection. These results should 
be reported to the Agency in detail as they become available. 

• It is desirable to monitor and compare Bt and non-Bt com isolines for aflatoxin levels, 
especially in those geographic regions where levels are historically the highest. Such 

. data, as well as those in the continuing experiments, should be segregated by disease 
geographically (i.e. compare appropriate isolines grown in the same areas or regions) as 
well as to present combined data. This is important to determine whether there is a 
differential susceptibility in regions where disease pressure is typically highest. 

• The possibility of increased worker exposure to aflatoxin, e.g. by com dust inhalation 
prior to culling, should be addressed. 

Background and Analysis of Letter 
Aflatoxin is a serious naturally occurring toxicant produced by several species of Aspergillus 
fungi. The most common species, which may infect several crops, including com, is Aspergillus 
jlavus. High levels of infection resulting in unacceptible aflatoxin contamination are typically 
sporadic, since conditions of high humidity and temperature which favor sporulation and 
infection, and occurring when susceptible plant tissue is available, do not typically occur in most 
regions.ofthe U.S. 

Unpublished results from experiments in Texas in 1999, reported in the above referenced letter, 
showed higher levels of aflatoxin contamination ofBt com (presumably MON 810 derivatives 
containing Cry1A(b)) compared to isolines not containing the o-endotoxin. Com lines were 
grown under conditions expected to increase Aspergillus infection: late planting which exposes 
the silk stage to favorable infection conditions, as well as artificial inoculation with the pathogen. 

Nine pairs ofBt and non-Bt hybrids isolines were grown with or without irrigation and planted 
as much as eight weeks later than normal. Plants were artificially inoculated by spreading 
Aspergillus treated kernels in the plots at the earliest mid-silk stage. All of the Bt containing 
isolines had elevated levels of aflatoxin compared to their non-Bt counterparts, and across a 
range of maturities. 

The letter also mentions that similar experiments gave the opposite results under natural growing 
conditions in 1998, with the Bt hybrids having about 50% less aflatoxin than non-Bt 
counterparts. Other cited experiments with Bt hybrids (Novartis) are summarized as usually 
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showing the same or lower levels of aflatoxin compared to non-Bt hybrids, although three trials 
(MON810 and Btll) showed higher levels. The letter comments that the artificial conditions 
used in the 1999 experiments do not indicate that higher levels of aflatoxin are produced in Bt 
hybrids under normal growing conditions, and that the data under normal growing conditions 
suggest the opposite result. 

However, not enough detail is presented for any of the experiments to allow any definite 
conclusions about aflatoxin levels in Bt hybrids compared to non-Bt isolines. For example, 
actual levels of aflatoxin were not presented for any of the cited experiments by com line (Bt or 
non-Bt isoline). The consistency ofthe higher aflatoxin levels in Bt hybrids in 1999 is of 
concern, yet no statistical significance data was presented. Aflatoxin levels can show a high 
degree of statistical variation, depending on ·how the data are collected (especially hatched vs. 
non-hatched sampling), so the statistical significance of all the data discussed is especially 
critical in interpreting the data. 

In addition, the suggestion that the 1999 experiments do not reflect normal conditions is not 
entirely accurate. Certainly in a formal sense this position is true, but the actual experimental 
methods, as presented, are not unrealistic under some "natural" circumstances. Aspergillus 
infection of com can vary by large amounts and is often a sporadic disease. Under climatic 
conditions that are particularly favorable to the disease, inoculum levels at silking might be 
similar to those induced by applying inoculum. Aspergillus inoculum typically requires organic 
matter to reach high levels, and these may occur even without added infected kernels. The actual 
infection process resulting from the artificial inoculation, i.e. spore production under favorable 
conditions which then infect com tissue, is not unlike the natural process. Furthermore, late com 
planting may sometimes occur if spring planting conditions are unfavorable. The remark that Bt 
hybrids showed higher aflatoxin levels at all ranges of maturity may also suggest that late 
planting does not entirely explain the differences in levels of contamination. Without a better 
understanding of the actual levels of Aspergillus applied in 1999, compared to high naturally 
occurring levels, no conclusions can be drawn. · 

In general, differences in disease susceptibility between cultivars can be exacerbated under high 
disease·pressure. Therefore it is possible that the reason for different results between the 1999 
and previous trials was due to the higher disease pressure in the 1999 trials, or conversely, that 
different results were seen in previous trials because disease pressure was not sufficient to cause 
a differential response in susceptibility to be manifested . 

. The letter also remarks that com is tested for aflatoxin, with 20 PPB the maximal allowable 
level. Therefore, under current standards, the primary issue is not human health, but possible 
economic costs to growers if com contaminated above the acceptable level cannot be sold. 
However, possible increased exposure to workers handling contaminated com should be 
examined. The fact that all of the 1999 treatments, both Bt and non-Bt, produced unacceptably 
high aflatoxin levels suggests that under naturally occurring conditions that favor Aspergillus 
infection, possible differences in susceptibility between the hybrids may not be sufficient to 
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make a difference in marketability. 

The registrant also comments that research on this issue, with the added intent of trying to 
determine the mechanisms behind the 1999 results, is planned for the 2000 growing season. This 
is an appropriate response to the reported results. 
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MONSANTO 
Food • Health ·Hope"' 

Coordination, and Technical Assistance, 
Biotechnology, and Scientific Services, 
Plant, Protection, and Quarantine, 
U.S. Department of Agriculture, APHIS 
4700 River Road 
Riverdale, MD 20737 

Attn.: Dr. James White 

December 16, 1999 

Subject: Bt Com and the Potential for Aflatoxin Infection 

Dear Dr. White: 

MoNSANTO CoMPANY 
600 13TH STREET, N.W. 
SUITE 660 
WASHINGTON, D.C. 20005 
TEL: (202) 783-2460 

FAX: (202) 783-2468 

We wanted to advise you of a 1999 unpublished field study, by Texas A&M researchers, which has shown 
higher levels of aflatoxin in grain from Bt hyJ:>rids compared to non-Bt isolines when com fields were 
artificially inoculated with Aspergillus flavus. The study also reaffirmed that Bt com hybrids such as 
YieldGard com delivered consistent insect protection and increased yields, reflecting continuation of a four 
year trend. 

The rationale of the study was to further elaborate on 1998 study results that showed reductions of 
aflatoxins in Bt hybrids compared to non-Bt hybrids. The 1999 study results were likely influenced by a 
variety of factors not typical of com production in the Texas gulf coast and other areas where aflatoxin is 
of potential concern. Those factors include artificial inoculation and late planting to encourage increased 
pest attack and to promote fungal growth and toxin production. In addition, the better insect protection in 
Bt com leads to healthier, fuller silks that rhay remain receptive to fungal infection for a longer period of 
time, compared to non-Bt com. Previous studies have shown that aflatoxin levels in Bt hybrids are usually 
the same or lower compared to non-Bt hybrids or Bt hybrids that provide poor stalk and ear protection. 

STIJDY DETAILS 
The Texas study examined insect damage, aflatoxin level and yield for nine pairs of Bt and non-Bt hybrids 
grown under irrigated and dryland conditions in 1999. The Bt hybrids, all YieldGard hybrid com varieties, 
were provided by six seed companies and varied in maturity from lOS to 116 RM. Hybrids were planted 
later than typical for the Texas gulf coast (by as much as 8 weeks) to enhance pest attack, create more 
stressful growuig conditions and to promote fungal growth and aflatoxin production prior to harvest Late 
planting results in silking during periods of high temperature and humidity, optimum conditions for 
Aspergillus infection and aflatoxin production. All hybrids were artificially inoculated by spreading 
Aspergillus-treated kernels on the ground in each plot when the earliest hybrid was at the mid-silk stage. 
At harvest, field dried ear samples were collected from the various hybrid pairs and placed in a greenhouse 
to dry. Very high levels of infection were achieved in all hybrids evaluated, with aflatoxin content ranging 
from about 260 to nearly 2000 ppb under dry land conditions, and from about 90 to l 000 ppb under 
irrigated conditions. All grain from the study was destroyed at harvest 

The results show higher levels of aflatoxin in grain from Bt hybrids compared to non-Bt isolines under 
both irrigated and dry land conditions. Elevated aflatoxin levels were observed for the various Bt hybrids 
across a range of maturities. Aflatoxin levels varied from hybrid to hybrid but in each case the Bt hybrid 
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Dr. James White 
December 16, 1999 
Page 2 

had more aflatoxin. Compared to non-Bt versions, Bt hybrids suffered significantly less damage from com 
earworms and produced larger ears and more yield. Prior results in 1998 under natural growing conditions 
produced the opposite result with Bt hybrids having about 50 percent lower aflatoxin compared to non-Bt 
isolines. 

The Texas A&M researchers have identified several potential reasons for the difference in aflatoxin levels 
observed between Bt and non-Bt hybrids including: differences in fungal infection, com earworm numbers 
and feeding behavior, drydown and moisture at harvest and insertion of the Bt gene. These variables, 
coupled with artificial growing conditions, preclude broader application of these results, but provide a 
starting point for investigation of the responsible mechanisms. The researchers will evaluate the potential 
fGr these factors to lead to the differences observed in 1999 in studies planned for 2000. In addition, Bt 
and non-Bt comparisons under natural growing conditions and disease pressure will be added in 2000 to 
better examine aflatoxin contamination under typical producer practices. 

EXISTING RELATED RESEARCH 
The artificial conditions under which this experiment was performed do not indicate that Bt hybrids are 
more susceptible than non-Bt hybrids to Aspergillus infection under natural conditions. Previous studies 
in Mississippi, North Carolina, Alabama, Georgia, and Texas have shown, for appropriate hybrids grown 
under normal practices, aflatoxin levels in Bt hybrids are usually the same or lower compared to non-Bt 
hybrids or Bt hybrids that provide poor stalk and ear protection. In three studies, aflatoxin levels in certain 
Bt hybrids (Bt-11 and Mon-810 events) have exceeded the levels in comparable non-Bt hybrids; however, 
other Bt hybrids in the same trials showed no differences or reduced aflatoxin levels. (It is important to 
note that in separate studies conducted in the com belt since 1995, the leve!"of another mycotoxin -
fumonisin- was dramatically reduced in Bt com hybrids compared to non-Bt hybrids.) Of course, 
regardless of the aflatoxin level, all grain produced is examined for aflatoxin contamination at the elevator 
to make certain it meets FDA established guidelines for food and feed safety prior to entering commerce. 
In this study the grain from all of the Bt and non-Bt hybrids tested was over the 20 ppb aflatoxin 
contamination action level for food established by the FDA. 

We wanted to share with you our evaluation of the Texas study and wanted you also to know we remain 
supportive of the A&M scientists as they plan their next phase of trials in 2000 to replicate and better 
understand these study results. Please don't hesitate to call me at 314-73 7-654 7 should you have any 
questions. 

Terry Stone 
Regulatory Affairs Manager 

cc: Phil Hutton-EPA 
Nega Beru-FDA 
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MEMORANDUM 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

To: Michael Mendelsohn, Regulatory Action LeaQ.er 
Biopesticide and Pollution Prevention Division, 7511 C 

OFFICE OF 
PREVENTION, PESTICIDES AND 

TOXIC SUBSTANCES 

From: Robyn Rose, Entomologist ~'"'"")Y' ~ 
Biopesticide and Pollution Preveif{ion Division, 7511 C 

Peer Review: Zigfridas Vaituzis, Ph. D., Microbiologist . :1/: 'f, 16~~ f; f e7t) 
Biopesticide and Pollution Prevention Div~_b/7511 C 

Through: Phil Hutton, Branch Chief (J~~ . 

Subject: 

Microbial Pesticides Branch ~ 
Biopesticide and Pollution Prevention Division, 7511 C 

Review relevance of Bt Potato detritus in the field and pink and black lady beetles 
in Bt com. 

Product: Bacillus thuringiensis subspecies tenebrionis in potatoes to control the Colorado 
potato beetle. EPA Reg. No. 524-474; DP Barc.ode No. D261420; Case No. 034661; Submission 
No. S571994. 

Background: 
On August 9, 1999, a message was forwarded to the Agency via Mike Mendelsohn from Wendy 
Kyle of the Colorado Com Growers Association. This e-mai_l contained comments and concerns 
presented by Samuel DeFazio, a Michigan grower, regarding potential adverse effects of Bt com 
and its pollen on lady beetles. DeFazio also commented on his concern of Bt potato roots 
persisting in the soil after discing and potentially causing disease problems. Mike Mendelsohn 
responded to Mr. DeFazio on September 8, 1999 via e-mail. His e-mail message included 
additional questions for Mr. DeFazio. Samuel DeFazio responded to these questions in an e-mail 
to. Mike Mendelsohn on November 19, 1999. The questions sent to Mr. DeFazio and his 
responses are addressed in this review. 
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r"f ~ Prlnt9d with Soy/Canol a Ink on paper thai 
'0<;7 contains at least 50% recycled fiber 



Recommendations: 

• Data submitted to the Agency shows that Bacillus thuringiensis subsp. kurstaki (found in 
Bt corn) and B. thuringiensis subsp. tenebrionis (found in Cry3A Bt potatoes) do not 
have a detectable effect on predatory and other non-target insects, including lady beetles. 
Sam DeFazio should be informed of these studies. 

• Growth of volunteer Newmark potatoes is probably due to cultural harvest and post
harvest practices rather than the existence of the Bt gene. Mr. DeFazio should consider 
other causes for the persistence of Bt potato roots and tubers in the field. 

Action/Study Type: Review of Sam DeFazio's e-mail regarding potato detritus and relevance to 
this registration. 

BPPD Question to Sam DeFazio: 

What are the details of the Bt potatoes remaining in the soil? 

Response to the Agency: 

Samuel DeFazio sent the following message to EPA via e-mail regarding Bt potato detritus in the 
field: 

"The potatoes we had planted a bed 4' X 20', a small plot they were "Newmark" a Bt 
strain, they performed OK, nothing to get excited about, pretty similar to "Pontiac Reds", 
"Atlantic's", Irish Cobbler" and "Yukon Gold" planted nearby in terms of Colorado 
Potato Beetle damage by the way. The shock came last spring when we went to turn and 
prepare the bed for planting we found intact white roots with tiny tubers still attachedin 
some cases! The roots on all the other varieties were long rotted away. We have heavy 
dense clay to which we have worked in a lot of organic matter plunging them up into 
raised beds. Apparently the soil macro-fauna, springtails, Beetle mites, etc. found the 
roots unattractive. Our core concern is will these persisting root fragments harbor and 

-- assist in transmitting early and late potato blight and other diseases." 

BPPD Conclusions: 

BPPD consulted with two University Professors (Dr. Galen Dively, University of Maryland and 
Dr. Ed Grafius, Michigan State University) with and expertise in growing Bt potatoes in the field 
to determine if there have been other reports, or if it is probable that there would be more 
regrowth the following season from Bt then non-Bt potatoes. Both professors agreed that 
planting Bt potatoes would not lead to more volunteer plants then planting non-Bt potatoes. 
They concurred that the regrowth observed on Mr. DeFazio's field was probably not because the 
potatoes contained the Bt gene. They also agreed that there are several cultural farming practices 
that would result in growth of potato roots and tubers in the spring, prior to planting. 
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There are typically some potato tubers left in the field after harvest. These tubers may regrow as 
volunteer potato plants the following season. It is possible that there were more potato tubers left 
in the Bt potato plot then the non-Bt after harvest, thus, leading to more volunteer Bt potato 

. regrowth. Cultural practices such as defoliating the plants before harvest typically results in less 
tubers left in the field. There may also have been more volunteer Bt potatoes then non-Bt if 
more Bt tubers were incorporated into the soil which, in turn, act as seed. Post-harvest practices 
such as planting a cover crop will also effect the number of volunteer potatoes the following 
season. In order to determine if the there is more regrowth of Bt potato plants the following 
season then non-Bt, there would need to be equal pre and post-harvest practices and the identical 
number of potato tubers left in the field. Additional cultural practices, such as not planting 
potatoes two consecutive seasons, are recommended to decrease the potential for disease (e.g., 
Rhizoctonia, a tuber-borne disease). 

Dr. Ed Orafius also pointed out that the past couple of winters have been relatively mild in 
Michigan with fair weather conditions and limited snow cover. Dr. Grafius is, therefore, not 
surprised that volunteers occurred although he believes regrowth should occur in the Bt and non
Bt plots. He suggested that the non-Bt patch may have been planted in more open ground then 
the non-Bt plots. The open ground would have more snow cover which makes the soil warmer 
and the tubers survive the winter better. Potatoes that are dis~,;ed deeper into the ground post
harvest also tend to survive the winters better. It is, therefore, difficult to determine why there 
was volunteer Bt potato growth on Mr. DeFazio's farm without knowing that there were identical 
cultural practices in the Bt and non-Bt plots. 

Assuming only the Bt potatoes were grown on raised beds, the lack of decay of the Bt potato 
roots described by Samuel DeFazio may be due to this practice of raising the beds using organic 
matter. Clay in raised beds limits moisture, and therefore microbial decay, especially in cold 
winter climates and near drought conditions. It is also important to note that vegetable matter is 
decayed by microbes, not soil macro-fauna. IfBt potatoes were shown to adversely effect soil 
macro-fauna, it should not effect the breakdown of roots. Adverse effects on soil micro
organisms (which is not expected) would result in a decrease of the breakdown of roots. 

It is important to ensure that Bt potatoes do not adversely effect non-target organisms. As part of 
registration, Monsanto submitted the three standard non-target insect studies (parasitic wasp, 
lady beetle and green lacewing). The results of these studies indicated that potato B. t. t. is 
practically nontoxic to parasitic Hymenoptera (Nasonia vitripennis), green lacewings 
(Chrysoperla carnea) and lady beetles (Hippodamia convergens). 

According to the Bt potato RED, the registrant did not submi.t any testing on soil organisms at 
the time of registration. Because of literature reports describing adverse effects on soil 
invertebrates from conventional B. thuringiensis products and the potential for exposure from 
B. t. Cryiii(A) delta endotoxin protein in the plant debris left in the field after harvest that soil 
organisms will feed upon, EPA requested these studies be submitted to the Agency by Monsanto 
as a condition of registration. The organisms the Agency requested to be tested are the 
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earthworm and a soil invertebrate, Collembola (springtails). These studies have been submitted 
by Monsanto to EPA and are currently under review. Additional information presented to the 
Agency by Or. Gary Reed of Oregon State University reported, at the March 1, 1995 SAP 
Subpanel meeting, that no effects on Collembola were seen in their field study. However, 
single-species studies have been submitted to confirm the assumption that B.t. Cryiii(A) delta 
endotoxin will not affect these organisms. 

Although the ability of Bt toxins in the soil to bind to clay and accumulate has not been tested by 
Monsanto, it has been estahlished that Bt binds to clay and retains its insecticidal activity at 
around pH 5. Insecticidal activity rapidly decreases when the pH reaches 5.8 to·7.3. Optimal pH 
for microbial activity is 7 (Tapp & Stotzky 1998). Tapp and Stotzky (1994) and Koskella and 
Stotzky (1997) showed that Btk toxins are able to bind to soil and retain its insecticidal activity 
for forty days. If the Bt was having an adverse effect on soil·macro-fauna, it would probably not 
last more than forty days. Tapp and Stotzky (1994) also demonstrated that Bt toxins bound to 
clay minerals become resistant to utilization by micro-organisms, thus, showing that adverse 
effects on micro-organisms are not expected. 

Although Bt potato volunteer plants probably don't occur mme or less often then non-Bt potato 
volunteers, there is a concern that Bt potato roots persisting in the field may lead to volunteer 
plants and insect resistance concerns. 
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Product: Bacillus thuringiensis subspecies kurstaki in field corn. 

Action/Study Type: Review of Sam DeFazio's e-mail regarding pink and black lady beetles 
relevance to the Bt field corn registrations. 

BPPD Questions to Sam DeFazio 

• What were the specific Bt corn varieties grown in close proximity to your farm? Were 
pesticides used in these neighboring fields? 

• What are the details of the lady beetle population crash you observed? 

What is'the species that you are describing? Did you contact your local state university 
entomology department? What was the aphid population like this year on your farm? 

Response to the Agency: 

• "An employee of one of the two thought that it might have been a pioneer hybrid, but did 
not know or would not tell me which one. However he was certain that all the com they 
had planted had the Bt modification." 

• 

"This was being grown as animal feed and no other pesticide applications were made. 
Pesticides were not used in any fields nearby, they were used on soybeans apx. 1.5 miles 
away, little or no chance of drift." 

"C. Maculata commonly called the Pink and Black ladybugs or C-Mac's. Yes we 
identified our concerns to Michigan State University, Dr. Bird, Entomology and Dr. 
Harwood. Mott Sustainable Agriculture Chair." 

"There can be any number of reasons for a ladybug decline, disease, weather, 
hyperparasites, pesticide drift etc. However, this event and observation is framed by the 
fact that the degree that the population crashed and slowness of recovery has never been 
seen before, or in nearly ten years of careful observation at the same location. This is an 
organic perennial plant nursery and experimental farm, in fact it is the mission of this . . 

location to determine what plants woul~ host beneficial insect field insectaries and 
· harborage, off crop cycle. Other species of ladybugs, not as fond of com pollen have 

fared better." 

"Overall lady bug over-wintering success has also declined in the last two years. The Bt 
com is grown both north and south of us on 30 and rio acres respectively. This is an 
alarming and unexpected result of planting Bt com, was no work done on ladybugs and 
Bt. pollen, or Bt.. feed prey species? How thorough was the testing by EPA on biocontrol 
organisms effected by Bt. crops?" 
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"We had near drought conditions and aphids were abundant on heat stressed plant, 
however lacewings and wasp parasitoids picked up the slack from the nearly absent 
ladybug population." 

"The crash was profound, some ladybug species like to eat corn pollen when it is 
available this happens every year, when the pollen anJ com aphid resources dry up the C
Mac's had for years returned to the nursery onto certain plants in spectacular numbers, 
we found some dead on the ground and in com leaf whorls but mostly they were just 
missing, they are also missing from the sites were other species are gathering to over
winter, under beach and oak leaves at the edge of the woods at the north edge of the 
property. For us they were phenological indicators for other work we do here and they 
are sorely missed." 

BPPD Conclusions: 

Several studies have been submitted to the Agency demonstrating the B. thuringiensis susp. 
kurstald (Btk) which is found in field com does not adversely effect lady beetles. Btk HD-1 
protein, found in MON810 and BT11 com, is practically non-toxic to lady beetles (e.g., 
Hippodamia convergens) (MRID No. 434680-05). The NOEL was found to be greater than 20 
ppm. Another study demonstrated that com pollen containing the CryiA(b) toxin should not 
cause significant adverse effects to lady beetle predators (Ml~.ID No. 433396-02). The dietary 
LC50 for Cry9C protein in com pollen when fed to lady beetles for 21 days was determined to be 
greater than 0.36 J.lg Cry9C protein/L diet (1500 J.lg com pollenlmL), the only concentration 
tested. The no-observed-effect concentration was 0.36 1-lg. Cry9C protein/L diet (MRID No. 
442581-11). The Agency has, therefore, concluded that lady beetles feeding on Btk (e.g, pollen 
from Bt field com plants) will not be adversely effected. 

In Bt. field com, acceptable studies have also been submitted to the Agency which demonstrate 
that E.· coli-derived, purified B.t.k. CryiA(b) toxin has minimal adverse impact on the honey bee, 
and other non-target insects (parasitic hymenopteran, green lacewing, and lady beetles), and soil 
organisms (earthworm). 

In addition to studies conducted to determine non-target effects of Btk, Monsanto submitted 
three standard non-target insect studies (parasitic wasp, lady beetle and green lacewing) for 
CryiiiA. The results of these studies indicated that the Bt Cryiii(A) delta endotoxin produced in 
potato plants is practically nontoxic to parasitic Hymenoptera (Nasonia vitripennis), green 
lacewing (Chrysoperla carnea) and lady beetle (Hippodamia convergens). 

Monsanto's also conducted a study that indicated that there was a greater number of aphid 
predators and parasites found in NewLeafPlus potato fields than in Russet Burbank fields. The 
most prevalent predators found were big eyed bugs (Geocoris spp.). Spiders, damsel bugs 
(Nabis spp.), other generalist predators (e.g., minute pirate bugs, lady beetles, lacewings), and 
parasitic wasps were also found. Cry3A, found in New Leaf Plus potatoes, is active against 

6 



coleopteran insects. In potatoes, the Colorado potato beetle (Leptinotarsa decem/ineata, CPB) is 
the target pest. Cry3A is not expected to adversely effect predators such as big eyed bugs or 
damsel bugs. 

In most of the fields sampled, aphid populations were lower in the New Leaf Plus potatoes than in 
Russet Burbank fields. Since the New Leaf Plus fields typically received less insecticide 
treatments, the decreased number of aphids was probably due to natural enemies. Aphid 
predators and parasite populations are not being destroyed by insecticides, thus, their availability 
to control aphids in the field is increased. These data show that Bt potatoes do not have a 
detectable effect on predatory and other non-target insects, including lady beetles. 

References: 

Koskella, J. and G. Stotzky. 1997. Microbial utilization of free and clay-bound insecticidal toxins 
from Bacillus thuringiensis and their retention of insecticidal activity after incubation with 
microbes. App. Env. Micro. 63(9): 3561-3567. 

Tapp, H. and G. Stotzky. 1994. Dot blot enzyme-linked imrnunosorbent assay for monitoring the 
fate of insecticidal toxins from Bacillus thuringiensis in soil. App. Env. Micro. 61(2): 602-609. 

Tapp, Hand G. Stotzky. 1998. Persistence ofthe insecticidal toxin from Bacillus thuringiensis 
subsp. kurstaki in soil. Soil Bioi. Biochem. 30(4): 471-476. 
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Mike Mendelsohn 
11/23/99 02:03 PM 

To: Phil Hutton/DC/USEPA/US@EPA 
cc: Willie Nelson/DC/USEPA/US@EPA 
Subject: Ladybugs Incident - Should we put into review? 

Phil, 

Samuel DeFazio got back to us with more details regarding the ladybug Bt corn and the Bt potatoes 
incidents. Should we send this into review now? 

Mike 
---------------------- For-warded by Mike Mendelsohn/DC/USEPA/US on 11/23/99 02:00 PM 

To: Mike Mendelsohn/DC/USEPA/US@EPA 
cc: 
Subject: Re: Ladybugs 

Dear Mr. Mendelson, 

Sorry for the long delay in answering your inquiry.The owners of the 
adjoining land, our neighbors, are not the men farming it. I had hoped I 
could answer all of your questions when they came to harvest this fall but 
that didn't work out so I will answer the ones I can. 

1. An employee of one of the two thought that it might have been a pioneer 
hybrid, but did not know or would not tell me which one. However he was 
certain that all the corn they had planted had the Bt modification. 

This was being grown as animal feed and no other pesticide applications were 
made. Pesticides were not used in any fields nearby, they were used on 
soybeans apx. 1.5 miles away, little or no chance qf drift. 

2. C. Maculata commonly called the Pink and Black ladybugs or C-Mac's. Yes 
we identified our concerns 
to Michigan State University, Dr. Bird, Entomology and Dr. Harwood. Matt 
Sustainable Agriculture Chair. · 

We had near drought conditions and aphids were abundant on heat stressed 
plant, however lacewings and 
wasp parasitiods picked up the slack from the nearly absent ladybug _ Q ~-0 
population. "vr 
The crash was profound, some ladybug species like to eat corn pollen when it 
is available this happens every year, when the pollen and corn aphid 



resources dry up the C-Mac's had for years returned to the nursery onto 
certain plants in spectacular numbers, we found some dead on the ground and 
in corn leaf whorls but mostly they were just missing, they are also missing 
from the sites were other species are gathering to over-winter, under beach 
and oak leaves at the edge of the woods at the north edge of the property. 
For us they were phenalogical indicators for other work we do here and they 
are sorely missed. 

3. The potatoes we had planted a bed 4' X 20', a small plot they were 
"Newmark" a Bt strain, they performed OK, nothing to get excited about, 
pretty similar to "Pontiac Reds", "Atlantic's", Irish Cobbler" and "Yukon 
Gold" 
planted nearby in terms of Colorado Potato Beetle damage by the way. The 
shock came last spring when 
we went to turn and prepare the bed for plantil)g we found intact white roots 
with tiny tubers still attached in some cases! The roots on all the other 
varieties were long rotted away. We have heavy dense clay to which we have 
worked in a lot of organic matter plunging them up into raised beds. 
Apparently the soil macro-fauna, springtails, Beetle mites, etc. found the 
roots unattractive. Our core concern is will these persisting root 
fragments harbor and assist in transmitting early and late potato blight and 
other diseases. 

-----Original Message-----
From: Mendelsohn.Mike@epamail.epa.gov <Mendelsohn. Mike@epamail.epa .gov > 
To: praxis@allegan.net < praxis@allegan.net > 
Cc: wendykccga@earthlink.net < wendykccga@earthlink.net >; 
Hutton.Phil@epamail.epa.gov < Hutton.Phil@epamail.epa.gov >; 
Andersen.Janet@epamail.epa .gov < Andersen.Janet@epamail.epa .gov >; 
Vaituzis.Zigfridas@epamail.epa .gov < Vaituzis.Zigfridas@epamail.epa.gov > 
Date: Wednesday, September 08, 1999 10:52 AM 
Subject: Ladybugs 

> 
> 
>Mr. Defazio: 
> 
>Thank you for the information. We have reviewed a number of ladybird 
beetle 
>and other non-target insect studies on Bt crops. The results are in our 
fact 
>sheets which can be accessed via the internet at 
>www.epa.gov/pesticides/biopesticides under the active ingredient portion of 
our 
>web page. 
> 
>Can you help us by providing the following additional information regarding 
your 
>report? Thank you for all your help. 
> 
> 
> 
> 

Best Regards, 

qjo\ 



> 
> 
> 
> 
> 

Mike Mendelsohn 
Regulatory Action Leader 

(703) 308-8715 

> 1) What were the specific Bt corn varieties grown in close proximity to 
your 
>farm? Were pesticides used in these neighboring fields? 
> 
> 2) What are the details of the lady beetle population crash you observ_ed? 
What 
>is the species that you are describing? Did you contact your local state 
>university entomology department? What was the aphid population like this 
year 
>on your farm? 
> 
> 3) What are the details of the Bt potatoes remaining in the soil? 

> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> wendykccga@earthlink.net on 08/09/99 05:08:10 PM 
> 
>To: Mike Mendelsohn/DC/USEPA/US@EPA 
>cc: 
>Subject: pink ladybugs 
> 
> 
> 
> 
>Dear Mike, 
> Here is some more information on that pink and black ladybug 
>anecdotal report from Samuel DeFazio. He wanted to get this information 
>to EPA, as he thought it was something you should know about, so I 
>agreed to send it on. Thought you and others in HQ might be interested 
>in this. 
>Sincerely, 
>Wendy Kyle 
>Colorado Corn Growers Association 
> 
> 
>From: praxis@allegan.net, Samuel DeFazio 
> 
>This is first hand information, I am a Michigan Grower. There can be 
>any 
>number of reasons for a Ladybug decline, disease, weather, 
> hyperparasites, 
>pesticide drift etc. However, this event and observation is framed by 



>the 
>fact that the degree that the population crashed and slowness of 
>recovery 
>has never been seen before, or in nearly ten years of careful 
>observation at 
>the same location. This is an organic perennial plant nursery a~d 
>experimental farm, in fact it is the mission of this location to 
>determine 
>what plants would host beneficial insect field insectiaries and 
>harborage, 
>off crop cycle. Other species of ladybugs, not as fond of corn pollen 
>have 
>fared better. We have also seen a problem with the roots of Bt potatoes 
> 
>that were not eaten by soil macro-organisms like springtail sp. and 
>remained 
>intact (to harbor disease is our concern) until spring, has this been 
>reported, have you looked into this? We do not grow Btcorn, we do 
>raise 
>more than one thousand varieties of perennial plants an a 30 acre family 
> 
>farm. We use no biocides here synthetic or naturally derived. Overall 
>ladybug over-wintering success has also declined in the last two years. 
>The 
> Bt corn is grown both north and south of us on 30 and 120 acres 
>respectively. 
> 
>This is an alarming and unexpected result of planting Bt corn, was no 
>work 
>done on ladybugs and bt pollen, or bt feed prey·species? How thorough 
>was 
>the testing by EPA on biocontrol organisms effected by bt crops? Can 
>you 
>please send me copies of the studies the EPA approved and those it 
>rejected 
>for bt crops like those being grown across the street. Have any Bt 
>crops 
>not been approved? Bt toxins in the soil bind to clay and accumulate. 
>Has this been tested? 
> 
>Please slow down, look ha ~is a serious problem here just 
>beginning to mani 1tself. \ 
> 
> 

-'\ 
/ i . / 

> 
> 

~. ·. '.~ ; '.'./ / __ ;; .• 

i 

' \ 
· .................. ______ ..... -· 

c .. 
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Phil Hutton 

11/23/99 02:21 PM 

To: Mike Mendelsohn/DC/USEPA/US 
cc: 
Subject: Re: Ladybugs Incident - Should we put into review? :;] 

Put it into review .... Zig and Robyn should look at this. 

Phil 



Please Read All Instructions Before Completing this Form (Form must be typed) Form Approved. OMB No. 2070-0044. Approval Expires 1-31-

United States Environmental Protection Agency 
Office of Pesticide Programs (H7505C) 

401 M Street SW 
Washington, DC 20460 &EPA 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained fin·al registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have ~ number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 

'1 Distributor Company Number 

i 3 72383 

EPA Registration Number of Product 

'1 524-489 5 
~~ute: Ou nut submit di5tributui pioduct ~abals 

Name of Registered Product (basic product name accepted by EPA} Distributor Product Nama 

YieldGard 
Bahr's Hybrids Containing Monsanto's 
YieldGard 

Name and Address of Distributor (Type; include ZIP code} 

Bahr's Hybrid Inc. 
212 West Lyons Street 
Rio, WI 53960 

Read All Conditions &fore Signing 

1 . The distributor product must have the same composition as the basic product. 
2. The distributor product must be manufactured and packaged by the same person who manufactures and packages 

the registered basic product. 
3. The labeling for the distributor product must bear the same claims as .the basic product, provided, however, that 

specific claims may be deleted if by doing so, no other changes to the label are necessary. 
4. The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. 
6. Distributor product labels must bear the name and address of the distributor qualified by such terms as •packed 

for ... ,· distributed by .... ·; or sold by ... • to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor labeling is kept in compliance with requirements placed on the basic product. 

Distributor 

We intend to market our product under the Distributor Product Name specified above, subject to the conditions specified c..r. tf.k. Notice. 

['ate 

,-z .. z.·z._. -{)CI 

Registrant 

Regulatory Affairs Manager 
Data / 

3/s/Q/ 
Previous editions era obsolete. 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the informatio"n. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 



Please Read All Instructions Before Completing this Form (Form must be typed) Form Approved. OMB No. 2070-0044. Approval Expires 1-31-

United States Environmental Protection Agency 
Office of Pesticide Programs (H7505C) 

401 M Street SW 
Washington, DC 20460 &EPA 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration tor the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted tor each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

It a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have ~ number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product Distributor Company Number 

9 524-489 5 't 71738 

Note: Do not submit distributor product labels 

Name of Registered Product (basic product name accept8d by EPA} Distributor Product Name 

YieldGard 
Beck's Bt & Beck's. Bt 1 Containing 
Monsanto's YieldGard 

Name and Address of Distributor (Type; include ZIP code} 

Beck's Superior Hybrids, Inc. 
6767 East 276 Street 
Atlanta, IN 46031 

Read All Conditions Before Signing 

1 . The distributor product must have the same composition as the basic product. 
2. The distributor product must be manufactured and packaged by the same person who manufactures and packages 

the registered basic product. 
3. The labeling for the distributor product must bear the same claims as the basic product, provided, however, that 

specific claims may be deleted if by doing so, no other changes to the label are necessary. 
4. The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. 
6. · Distributor product labels must bear the name and address of the distributor qualified by such terms as •packed 

for ... , ·distributed by~·· •; or sold by ... • to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor labeling is kept in compliance with requirements placed on thq ~?sic product. 

Distributor 

We intend·to market our product under the Distributor Product Name specifi8d above, subject to the conditions specified on this Notice. 

[Jete 

Re_gistrant 

I agree that the distributor named ebove may distribute end sell the Distributor Product specified above, subject to the corc.'i:ir..:n.s specified on 
this Notice. ~\ 

Regulatory Affairs Manager 

Previous editions are obsolete. 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 



Please Read All Instructions Before Completing this Form (Form must be typed} Form Approved OMB No 2070..0044 Approval Expire. 1-31-95 

United States Environmental Protection Agency 
Office of Pesticide Programs IH7505C) 

401 M Street SW 
Washington, DC 20460 &EPA 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number ml.!st be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have ~ number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
.the concurrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product Dis~rib~:~tor .Company _Num_ber .. 

1 sz4-489 s 5._~3777 -

Note: Do not submit distributor product labels 

Nama of Regis_tered Product (bssic product name accepted by EPA} Distributor Product Name 

YieldGard 

Name end Address of Distributor (Type; include ZIP code} 

Channel Bio Corp.· 
612. E. Dunlap Street 
P.O: Box.·278 

.Kentland, IN 47951 

Channel Bio Corporation Hybrids 
Containing Monsanto's YieldGard 

Read All Conditions 88fore Signing 

1 . The distributor· product must have the same composition as the basic product. 
2. The distributor product must be manufactured and packaged by the same person who manufactures and packages 

the registered basic product. 
The labeling for the distributor product must bear the same claims as the basic product, provided, however, that 
specific claims may. be deleted if by doing so, no other changes to the label are necessary. 

4. The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. 
6. Distributor p~oduct labels must bear the name and address of the distributor qualified by such terms as •packed 

·for ... , ·distributed by ... •; or sold by ... • to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor labeling is kept in compliance with requirements placed on the basic product. 

Distributor 

We intend to msrket our product under the Distributor Product Nsme specified above, subject to the conditions specified on t"Jis iJotics. 

. s;'""'Ji;"~t;:ftw-),__ President o~:;/14/00 
I (I 

t-----~--------~------------------------------------------------ ----------~ 
Regi~trant 

I sgree thst the distributor nsmed sbove msy distribute snd sell the Distributor Product specified above, subject to the condition-; specified on 
this Notice. ~~ 

s· "'"" Hlool:••~ . Regulatory Affairs Manager ~~~/ 
EPA Form 8570-5 ~ev. 2-92) Previous editions are obsolete. 



Pleas" R;:aci All Instructions Before Completing this Form (Form must be typed} Form Approved. OMB No. 2070-0044. Approval Expire• 1-31-9~ 
~-~~~~~~~~--~~------~------~------~~-------------------------------, 

United States Environmental Protection Agency 
Office of Pesticide Programs IH7505C) 

401 M Street SW 
Washington, DC 20460 &EPA 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

Aher a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration numb_er and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have a number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 

EPA Registration Number bf Product Distributor Company Number 

'1 524-489 5 \ 73307 

Note: Do not submit distributor product labels 

Name of Registered Product (bssic product namB accaptsd by EPA} Distributor Product Name 

YieldGard Family Farm Seeds Containing Monsanto's 

Name and Address of Distributor (Type; include ZIP code) 

Family Farm Seeds Inc. 
12250 South 250 West 
Brookston, IN 47923 

u. -'L-1/"'. .l_ 

Read All Conditions Bsfors Signing 

1 . The distributor product must have the same composition as the basic product. 
2. The distributor product must be manufactured and packaged by the same person who manufactures and packages 

the registered basic product . 
...~. The labeling for the distributor product must bear the same claims as the basic product, provided, however, that 

specific claims may be deleted if by doing so, no other changes to the label are necessary. 
4. The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributer's 

company number. 
6. Distributor product labels must bear the name and address of the distributor qualified by such terms as •packed 

for ... , •distributed by ... •; or sold by ... • to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. · It is the responsibility of the basic 

registrant to see that all distributor labeling is kept in compliance with requirements placed on the b.::d: product. 

Distributor 

We intend to market our product under the Distributor Product NamB specified above, subject to the conditions specifisd on ·this' Notice. 

Signature end Title of Distributor Date 

---.L..··\-2\·C\_ 

Registrant 

I agree that the distributor named above may distribute and sell the Distributor Product specified above, subject to the condi.'io.hl::. specified on 
this Notice. <LJ~O 

s; "";;;. .~;"•; Rog;,.~ 
~ ~ Regulatory Affairs Manager 

Date _ / 

3/5---/o/ 
EPA Form 8570-~ (Rev. 2-92) Previous editions ere obsolete. 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. ·Environmental Protection Agnecy, 
401 M Street, S.W., W_ashington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 



Please R"ad All Instructions Before Completing this Form (Form must be typed) Form Approved. OMB No. 2070-0044. Approval Expires 1-31-95 ---·. 
United States Environmental Protection Agency 

Office of Pesticide Programs (H7505CI 
401 M Street SW 

Washington, DC 20460 &EPA 
Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have a number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product Distributor Company Number 

'\ 524-489 5 9 73723 

Note: Do not submit distributor product labels 

Name of Registered Product (basic product name accepted by EPA} Distributor Product Name 

YieldGard French's Containing Monsanto's YieldGard 

Name and Address of Distributor (Type; include ZIP code} 

French's Hybrids Inc. 
6484 State Route 303 
Wakeman, OH 44889 

· Read All Conditions Before Signing 

1 . The distributor product must have the same composition as the basic product. 
2. The distributor product rnust be manufactured and packaged by the same person who manufactures and packages 

the registered basic product. 
3. The labeling for the distributor product must bear the same claims as .the basic product, provided, however, that 

specific claims may be deleted if by doing so, no other changes to the label are necessary. 
4. The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registra-tion number of the basic product, followed by a hypen and the distributor's 

company number. 
6. · Distributor product labels must bear the name and address of the distributor qualified by such terms as "packed 

for ... ," distributed by._.."; or sold by ... " to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor labeling is kept in compliance with requirements placed on the basic product. 

Distributor 

---------1 
Registrant 

I agree that the distributor named above may distribute and sell the Distributor Product specified above, subject to the corc'i•irns specified on 
this Notice. _ \\ty 
Si~d Title of Reg~ "l) \ 

/c...-- '7 q( ~ Regulatory Affairs Manager 

EPA Form 857~ (Rev. 2-92) Previous editions are obsolete. 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 



Please Read All Instructions Before Completing this Form (Form must be typed) Form Approved. OMB No. 2070..()044. Approval Expires 1-31-95 

United States Environmental Protection Agency 
Office of Pesticide Programs (H7505C) 

401 M Street SW 
Washington, DC 20460 &EPA 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have a number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product Distributor Company Number 

9 524-489 5 " 72881 
Note: Do not submit distributor product labels 

Name of Registered Product (basic product name accepted by EPA) Distributor Product Name 

YieldGard A /"IIDOZSorJ C L.AS.S I C.. 
Containin~ Monsanto's YieldGard 

Name and Address of Distributor (Type; include ZIP code) 

The Andersons, Inc. 
480 West Dussel Drive 
Maumee, ·oH 43537 

Read All Conditions Before Signing 

1 . The distributor product must have the same composition as the basic product. 
2. The distributor product must be manufactured and packaged by the same person who manufactures and packages 

the registered basic product. 
3. The labeling for the distributor product must bear the same claims as .the basic product, provided, however, that 

specific claims may be deleted if by doing so, no other changes to the label are necessary. 
4. The product must remain in the· manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. 
6. · Distributor product labels must bear the name and address of the distributor qualified by such terms as "packed 

for ... idistributed by._ .. "; or sold by ... " to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor labeling is kept in compliance with requirements placed on the basic product. 

Distributor 

Date 

__ ,.J-/3,/Jv_ 
~---~--~--------------~/____________________________________________________ -------------~ 

We intend to market our product under the Distributor Product Name specified above, subject to the conditions specified ... 1. tl.i.. Notice. 

. ~»?'r;un' o;·~. fl 
( k£ K' ( ?Z-.J1 46,2-/C.i-(.£.·~?1- ;z,.,.J_--...{L".'T /'-16;1Z. 

Re_gistrant 

I agree that the distributor named above may distribute and sell the Distributor Product specified above, subject to the c<Jnrlitin11s specified on 
this Notice. 

s;~dHioo';~ 
Regulatory Affairs Manager 

EPA Form 8570-s'!Rev. 2-92) Previous editions are obsolete. 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 



Please Read All Instructions Before Completing this Form (Form must be typed) Form Approved. OMB No. 2070-0044. Approval Expires 1-31-95 

United States Environmental Protection Agency 
Office of Pesticide Programs (H7505C) 

401 M Street SW 
Washington, DC 20460 &EPA 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have a number assigned prior to submitting 
this form to the agency. · 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 
~------------------------------------------------~--------------------------------------------------~, EPA Registration Number of Product Distributor Company Number 

~ 524-489 5 4 ·-<-(70 { 
Note: Do not submit distributor product labels 

Name of Registered Product (basic product name accepted by EPA) 

YieldGard 

Name and Address of Distributor (Type; include ZIP code) 

Royster-Clark, Inc. 
999 Waterside Drive, Suite 800 
Norfolk, VA 23510 

Distributor Product Name 

~ce~ 
YieldGard 

Read All Conditions Before Signing 

1 . The distributor product must have the same composition as the basic product. 

Containing Monsanto's 

2. The distributor product must be manufactured and packaged by the same person who manufactures and packages 
the registered basic product. 

3. The labeling for the distributor product must bear the same claims as .the basic product, provided, however, that 
specific claims may be deleted if by doing so, no other changes to the label are necessary. 

4. The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

comp~r.y number. 
6: Distributor product labels must bear the name and address of the distributor qualified by such terms as "packed 

for ... ," distributed by_. .. "; or sold by ... " to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor labeling is kept in compliance with requirements placed on the basic product. 

Distributor 

We intend to market our product under the Distributor Product Name specified above, subject to the conditions specified :1."1 t.'l.'s Notice. 

Signl'}~re and T~ ~}stributr 

YJlbJ/\ ,t?\ I 'j( _/S)y(j\ 

')ate 

I II ,{ \ 
) \J 

-· Registrant 

I agree that the distributor named above may distribute and sell the Distributor Product specified above, subject to the ... onditic,ns specified on 

~~~ A'n 
s;;~.lo of Rog;,~ rv . r 
•r..:..-·-~ /-~ Regulatory Affairs Manager 

/ / '4 

EPA Form 8570-5 (Rev. 2-92) Previous editions are obsolete. 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 



Please Read All Instructions Before Completing this Form (Form must be typed) Form Approved. OMB No. 2070-0044 Approval Expires 1-31-95 

United States Environmental Protection Agency 
Office of Pesticide Programs (H7505C) 

401 M Street SW 
Washington, DC 20460 &EPA 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then·supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have ~ number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 

' 
EPA Registration Number of Product Distributor Company Nuniber 

4 524-489 5 <t 72352 

Note: Do not submit distributor ~roduct labels 

Name of Registered Product (basic product name accept8d by EPA) Distributor Product Name 

YieldGard 
Roth Seed Containing Monsanto's YieldGard 

Name and Address of Distributor (Type; include ZIP code) 

Roth Seed Company, Inc. 
354 State Street 
Phillipsburg, KS 67661 

Read All Conditions Before Signing 

1 . The distributor product must have the same composition as the basic product. 
2. The distributor product must be manufactured and packaged by the same person who manufactures and packages 

the registered basic product. 
3. The labeling for the distributor product must bear the same claims as .the basic product, provided, however, that 

specific claims may be deleted if by doing so, no other changes to the label are necessary. 
4. The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. 
6. ·Distributor product labels must bear the name and address of the distributor qualified by such terms as •packed 

for ... , ftdistributed bY·:· •; or sold by ... • to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor labeling is kept in compliance with requirements placed on the basic product. 

Distributor 

We intend to market our product under the Distributor Product Name spscifi8d above, subject to the conditions specifi8d c.11 th~ Notice. 

tl. f. 
I I 

~--------------------------------------------------------------------···· ·-----------~ 
Registrant 

I agree that the distributor nam8d above may distribute and sell the Distributor Product specified above, subject to the cor>ditir>ns specified on 

thh~·s Notice. ~ 

"gna,t:_• ..:·~of Rogd/_ _ ,'\)\ 
2

. ~_::.. 0 // - · / u~ Regulatory Affairs Manager ~/ ~;'0_ 
/ . 

EPA Form srfo-5 .(Rev. 2-92) Previous editions are obsolete. ..3 • tf· ~Cia ( 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention ' 
Desk Officer for EPA." 



Please Read All Instructions Before Completing this Form (Form must ba typed) Form Approved. OMB No. 2070-0044. Approval Expires 1-31-95 

United States Environmental Protection Agency ""! S 
Office of Pesticide Programs (H7505C) 0'-.. (9. '1. <-\: \ 

401 M Street SW 
Washington, DC 20460 &EPA 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted. for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have ~ number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product Distributor Company Number 

'l 524-489 5 73705 b 
Note: Do not submit distributor product labels 

Name of Registered Product (basic product name accepted by EPA) Distributor Product Name 

YieldGard icorn Brand Hybrids 

Name and Address of Distributor (Type; include ZIP coda} 

ICORN, LLC 
792 North Peru Street 
Cicero, IN 46034 

' Read All Conditions Before Signing 

1 . The distributor product must have the same composition as the basic product. 
2. The distributor product must be manufactured and packaged by the same person who manufactures and packages 

the registered basic product. 
3. The labeling for the distributor product must bear the same claims as .the basic product, provided, however, that 

specific claims may be deleted if by doing so, no other changes to the label are necessary. 
4. The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. 
6. Distributor product labels must bear the name and address of the distributor qualified by such terms as "packed 

for ... , "distributed by._ .. "; or sold by ... • to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor labeling is kept in compliance with requirements placed on the basic product. 

~-----------------------------------------------------------------------------------~ Distributor 

Wa intend to m~~rkat :d.uct under the Distributor Product Nama specified above, subject to the conditions specified on t._,:s Notice. 

~· d Tttlool ;iZ.,. • ..A -. · Dolo 

' \ II.. --- -~ v.·r. ?ro~)l'~ bevG--4rwt.;'!N+ :·),I I I~~ 
~ / \ I 

LJ Registrant 

I agree that the distributor named above may distribute and sail the Distributor Product specified above, subject to the c1.nditior.s specified on 
this Notice. 

-~~le of Registra"a / 

--..... -~ ·7 -~ Regulatory Affairs Manager 

EPA Form 8570-5 y(ev. 2-92) Previous editions are obsolete. 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." · 



Please Read All Instructions Before Completing this Form (Form must be typed) Form Approved OMB No. 2070-0044. Approval Expires 1-31-95 

United States Environmental Protection Agency 
Office of Pesticide Programs IH7505CI 

401 M Street SW 
Washington. DC 20460 &EPA 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have a number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product Distributor Company Number ' 

~ 524-489 5 72631 5 -
Note: Do not submit distributor product labels 

Name of Registered Product (basic product name accapted by EPA} Distributor Product Name 

YieldGard Horizon 

Naine end Address of Distributor (Type; include ZIP code} 

Horizon Genetics, LLC 
36161 State Route 10 
Mason City, IL 62664 

Read All Conditions Before Signing 

1 . The distributor product must have the same composition as the basic product. 
2. The distributor product must be manufactured and packaged by the same person who manufactures a~d packages 

the registered basic product. 
3. The labeling for the distributor product must bear the same claims as the basic product, provided, however, that 

specific claims may be deleted if by doing so, no other changes to the label are necessary. 
4. The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. 
6. ·Distributor product labels must bear the name and address of the distributor qualified by such terms as "packed 

for ... ," distributed by.,."; or sold by ... " to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor labeling is kept in compliance with requirements placed on the basic product. 

~----------------------------------------------------------------------·--------~ Distributor 

We intend to market our product under the Distributor Product Name specified above, subject to the conditions specified 7n t'J;s Notice. 

Signature and Title of Distributor 
/l d ~ c;t:4_ 

LA-'Z--~-A..J a~ 

Registrant 

Date 

/ (- .)o -=-~-

I agree that the distributor named above may distribute and sell the Distributor Product specified above, subject to the cc,nditior.s specified on 
this Notice. 

~~ "!.) Date 

Regulatory Affairs Manager .2-6.& I 
Previous editions ere obsolete. . & . ..:t&.· ~at> \ 



Paperwork Reduction Act Notice . 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 



Please Read All Instructions Before Completing this Form (Form must be typed) Form Approved. OMB No. 2070-0044. Approval Expiree 1-31-95 

United States Environmental Protection Agency 
Office of Pesticide Programs (H7505CI 

401 M Street SW 
Washington, DC 20460 &EPA 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have a number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
.the concurrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product Distributor Company Number 

'l 524-489 5 ~ 72724 

Note: Do not submit distributor product labels 

Name of Registered Product (basic product name accepted by EPA) Distributor Product Name 

YieldGard S-tealth N".br idS 
Name and Address of Distributor (Type; include ZIP code) 

Dairyland Seed Company, Inc. 
3570 Highway H 
Kewaskum, WI 53040 

Read All Conditions &fore Signing 

1 . The distributor product must have the same composition as the basic product. 
2. The distributor product must be manufactured and packaged by the same person who manufactures and packages 

the registered basic product. 
3. The labeling for the distributor product must bear the same claims as the basic product, provided, however, that 

specific claims may be deleted if by doing so, no other changes to the label are necessary. 
4. The produc(must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. 
S. Distributor product labels must bear the name and address of the distributor ~ua!if!ed by such terms ?.S "packed 

for ... ," distributed by ... "; or sold by ... " to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor labeling is kept in compliance with requirements placed on the basic product. 

~------------------------------------------------------------------------------~ Distributor 

We intend to market our product under the Distributor Product Name specified above, subject to the conditions specified on this Notice. 

Signature an~ Title of Distribut~ 

~~:s 
uate 

C2.0 /r·· 2 r.:.- tYt> 

Registran~ 

I agree that the distributor named above may distribute and sell the Distributor Product specified above, subject to the C:)nditiors specified on 

this Notice. ~ . ~ 

... ,,;~~ Regulatory Affairs Manager f)_;i'J) z./;6/ ,. 
EPA Form 857~(Rev. 2-921 Previous editions are obsolete. ~. ~. ~&..&. , 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, .DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 



Please Read All Instructions Before Completing this Form (Form must be typed} Form Approved. OMB No. 2070-0044 Approval Expires 1-31-95 

United States Environmental Protection Agency 
Office of Pesticide Programs (H7505C) 

401 M Street SW 
Washington, DC 20460 &EPA 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have a number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product . Distributor Company Number 

q 524-489 5 lo 72490 

Note: Do not submit distributor product labels 

Name of Registered Product (basic product name accepted by EPA) Distributor Product Name 

YieldGard II Gw/1 y·· s~e j (t~Jr~ 
Name and Address of Distributor (Type; include ZIP code) 

Agway Inc. 
333 Butternut Drive 
DeWitt, NY 13214 

Read All Conditions Before Signing 

1 . The distributor product must have the same composition as the basic product. 
2. The distributor product must be manufactured and packaged by the same person who manufactures and packages 

the registered basic product. 
3. The labeling for the distributor product must bear the same claims as .the basic product, provided, however, that 

specific claims may be deleted if by doing so, no other changes to the label are necessary. 
4. The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

------·. -· ·-L..--\,UIII~QII f IIUIIIUCI • 

6. ·Distributor product labels must bear the name and address of the distributor qualified by such terms as "packed 
for ... , "distributed by ... "; or sold by ... " to show that the name is not that of the manufacturer. 

7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 
registrant to see that all distributor labeling is kept in compliance with requirements placed on the basic product. 

~------------------------------------------------------------------------------~----------~ Distributor 

We intend to market our product under the Distributor Product Name specified above, subject to the conditions specified ?n tfti<> Notice. 

~naturr ?nd Title qf Di~ (_ __ Date 

e.[\ (~ -fJ~. - V, P~ /+-(_pw~ TtJe-· ;;j cJJ-juv 

Registrant 

I agree that the distributor named above may distribute and sell the Distributor Product specified above, subject to the ccndition; specified on 

th~s Notice. ~ ct} ~ 
ignature ...c. d Title o~Regr~ · ,.·';Pte / 

- L_-<F \....__ ~ Regulatory Affairs Manager If 7/tJ/ 
EPA Form 8570jfiRev. 2-92) Previous editions are obsolete. 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for · 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 



Please Read All Instructions Before Completing this Form (Form must bs typsd) Form Approved. OMB No. 2070..0044. Approval Expires 1-31-95 

United States Environmental Protection Agency 
Office of Pesticide Programs (H7505C) 

401 M Street SW 
Washington, DC 20460 &EPA 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have ~ number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 

EPA Registratidn Number of Product Distributor Company Number 

'\ 524-439 5 J 72712 

Note: Do not submit distributor product labels 

Name of Registered Product (basic product nama accspted by EPA} Distributor Product Name 

YieldGard Terning Seeds 

Name and Address of Distributor (Typs; include ZIP cads} 

Terning Seeds, Inc. 
15365 60th Street SW 
Cokato7 MN 55321 

Read All Conditions Before Signing 

The distributor product must have the same composition as the basic product. 
The 'stributor product must be manufactured and packaged by the same person who manufactures and packages 
the reg1 tered basic product. 

3. The labeling for the distributor product must bear the same claims as the basic product, provided, however, that 
specific claims may be deleted if by doing so, no other changes to the label are necessary. 

4. The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. 
6. · Distributor product labels must bear the name and address of the distributor qualified by such terms as "packed 

for ... ," distributed by ... "; or sold by ... " to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor labeling is kept in compliance with requirements placed on the basic product. 

Distributor 

Distributor Product Nama spscified sbovs, subject to ths conditions specified on C1:.S No tics. 

Cate 

Registrant 

I agree that ths distributor named abovs may distribute and ssll ths Distributor Product spscifisd abovs, subjsct to ths condith:>ns spscifisd on 

~~~ D~ 
·1;"0 

Sig 

Regulatory Affairs Manager 

d..· &-o· ~I 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental· Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 



Please Read All Instructions Before Completing this Form (Form must bB typBd} Form Approved. OMB No. 2070~044. Approval Expires 1-31-95 

United States Environmental Protection Agency 
Office of Pesticide Programs (H7505C) 

401 M Street SW 
Washington, DC 20460 &EPA 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have;:. number assigned prior to submitting 
this form to the agency. · 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 

i . 

EPA Registration Number of Product Distributor Company Number 

q 524-489 5 I 72280 
~------------------------------------------~-L-----------------------------------------------

Note: Do not submit distributor product labels 

Name of Registered Product (basic product name accepted by EPA) 

YieldGard 

Name and Address of Distributor (Type; include ZIP code) 

PSA Genetics, LLC 
661 SlOth Street 
Alta, IA 51002 

Distributor Product Name 

PSA Genetics Hybrids 

Read All Conditions Before Signing 

1 . The distributor product must have the same composition as the basic product. 
2. The distributor product must be manufactured and packaged by the same person who manufactures and packages 

the registered basic product. 
3. The labeling for the distributor product must bear the same claims as .the basic product, provided, however, that 

specific claims may be deleted if by doing so, no other changes to the label are necessary. 
4. The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company numbe;. 
6. Distributor product labels must bear the name and address of the distributor qualified by such terms as wpacked 

for ... , ft distributed by~ .. w; or sold by ... w to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the b~sic 

registrant to see that all distributor labeling is kept in compliance with requirements placed on the basic product. 

Distributor 

We intend to market our product under the Distributor Product Name specified above, subject to the conditions specified on t,"r;s Notice. 

Date 

,..,... II·-./ 7-- aJ 
~--~/~--------~u-~---------------------------------------------------···· ···-----------

R~gistrant 

I agree that the distributor named above may distribute end sell the Distributor Product specified above, subject to the con1;t;0'7S specified on 

Sig~ Title of Regis nt 

this Notice. ~ ~0 

'"/~ / ~ Regulatory Affairs Manager 

EPA Form 8570-S (Rev. 2-921 Previous editions ere obsolete. 

Date/~ 
.:::ot-/z,q/ 

cit . ~ . .:l.co I 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 



Please Read All Instructions Before Completing this Form (Form must be· typed) Form Approved. OMB No. 2070-0044. Approval Expires 1-31-95 

United States Environmental Protection Agency 
Office of Pesticide Programs (H7505C) 

401 M Street SW 
Washington, DC 20460 &EPA 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have ~ number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 

~E-P_A_R_e_g-is-t-ra-t-io~n-N_u_m_b_e_r_o_f_P-ro_d_u_ct--------------------~--rD-i-st-r-ib-u-to_r_C_o_m_p_a-ny __ N_u_m_b_e_r------------------~--------~: 

~ 524-489 5 72753 1 
Note: Do not submit distributor product labels 

Name of Registered Product (basic product nama accepted by EPA) Distributor Product Name 

YieldGard f)J]JL~ ).) ~S 
Name and Address of Distributor (Type; include ZIP coda} t/ 

O'Brien Farms, Inc. 
552 Glenway Road 
Brooklyn, WI 53521 

Read All Conditions Before Signing 

1 . The distributor product must have the same composition as the basic product. 
2. The distributor product must be manufactured and packaged by the same person who manufactures and packages 

the registered basic product. 
3. The labeling for the distributor product must bear the same claims as the basic product, provided, however, that 

specific claims may be deleted if by doing so, no other changes to the label are necessary. 
4. The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. 
6. Distributor product labels must bear the name and address of the distributor quaiified by such terms as "packed 

for ... , "distributed by, .. •; or sold by ... • to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see ~hat all distributor labeling is kept in compliance with requirements picked on the basic product. 

~-----------------------------------------------------------------------------------~ Distributor 

We intend to market our product under the Distributor Product Nama spscifiad above, subject to the conditions spscifiac' on !ris Notice. 

rlate . 

j_ :'-/:J- ~~~_q_. 
R~gistrant 

I agree that the distributor named above may distribute and sal/ the Distributor Product specified above, subject to the c..:mditio.1s specified on 
this Notice. 

Si7~~ Regulatory Affairs Manager 
v / 

EPA Form 8570-J((Rev. 2-92) Previous editions are obsolete. 

~a~/ 
.;;o/7/ol 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 ·minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintqining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 



Please Read All Instructions Before Completing this Form (Form must ba typed) Form Approved. OMB No. 2070-0044. Approval Expires 1-31-9!i 

United States Environmental Protection Agency 
Office of Pesticide Programs (H7505C) 

401 M Street SW 
Washington, DC 20460 &EPA 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have ~ number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product 

I '\ sz4-489 s !
Distributor Company Number 

, rr 72545 

Note: Do not submit distributor procfuct labels 

Name of Registered Product (basic product_nama accepted by EPA) Distributor Product Name 

YieldGard 

Naine and Address of Distributor (Type; include ZIP code) 

Mark Seed Company 
823 West 2nd. Street 
Perry, IA 50220 

Read All Conditions Before Signing 

1 . The distributor product must have the same composition as the basic product. 
2. The distributor product must be manufactured and packaged by the same person who manufactures and packages 

the registered basic product. 
3. The labeling for the distributor product must bear the same claims as .the basic product, provided, however, that 

specific claims may be deleted if by doing so, no other changes to the label are necessary. 
4. The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. 
6. · Distributor product labels must bear the name and address of the distributor qualified by such terms as •packed 

for ... , •distributed by ... •; or sold by ... • to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor labeling is kept in compliance with requirements placed on the basic product. 

Distributor 

We intend to merket o~r produc der;&he D~trib r Product Nama specified above, subject to• the conditions specified on :J:Js Notice. 

Signature and ~of ~u# ['ate 

/.-~ L-~ q- ~~ -... ./_~7-/-_c;:o 
; ,_. / 

.. / 
/ Registrant 

I agree that the distributor named above may distribute and sal/ the Distributor Product specified above, subject to the cvnditio1.s specified on 

this Notice. 'l,;~~ 

Sig~Title of RegistranL/ ~ ... ~.:O /. / 
~ -~ Regulatory Affairs Manager ~ ;7/01 

/ 

EPA Form 8570-5 (~. 2-92) Previous editions are obsolete. Ol· ~ . ~ 1 
···:,"toot::·· 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 

. I 

~~ 



Please Read All Instructions Before Completing this Form (Form must be typed} Form Approved. OMB No. 2070-0044 Approval Expires 1-31-95 

United States Environmental Protection Agency 
Office of Pesticide Programs (H7505C) 

401 M Street SW 
Washington, DC 20460 &EPA 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have a number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product Distributor Company Number 

9 524-489 5 72511 '1 
Note: Do not submit distributor product labels 

Name of Registered Product (basic product name accepted by EPA} 

YieldGard 

Name and Address of Distributor (Type; include ZIP code} 

Lemke Seed Farms, Inc. 
10220 North Granville Road 
Mequon, WI 50392 

Distributor Product Name 

Lemke Seed 

Read All Conditions Before Signing 

1 . The distributor product must have the same composition as the basic product. 
2. The distributor product must be manufactured and packaged by the same person who manufactures and packages 

the registered basic product. 

1

3. The labeling for the distributor product must bear the same claims as .the basic product, provided, however, that 
specific claims may be deleted if by doing so, no other changes to the label are necessary. 

4. The product must remain in the manufacturer's unbroken container .. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. 
6. Distributor product labels must bear the name and address of the distributor qualified by such terms as "packed 

for ... ," distributed by ... "; or sold by ... " to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant ~o see that all distributor labeling is kept in compliance with requirements placed on the basic product. 

Distributor 

We intend to market our product under the Distributor Product Name specified above, subject to the conditions specified on ~/:is Notice. 

s~ H~ n' o;,.~b"to• 
~~~-

' 

flate 

Registrant 

I agree that the distributor ·named above may distribute end sell the Distributor Product specified above, subject to the cJnditio"s specified on 

this Not~ 'l)v~ 

sfO""""J'.• r;u, ':: ••~ 
/- /' Regulatory Affairs Manager 

/ 

EPA Form 8570!'5 (Rev. 2-921 Previous editions are obsolete. 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMB No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." · 



Please Read All Instructions Before Completing this Form (Form must be typed} Form Approved. OMB No. 2070-0044. Approval Expires 1-31-95 

United States Environmental Protection Agency 
Office of Pesticide Programs (H7505C) 

401 M Street SW 
Washington, DC 20460 &EPA 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions 

After a registrant -has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have ~ number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product Distributor Company Number 

q 524-489 5 0 73666 

Note: Dv· not submit distribute; product lab;;;l~ 

Name of Registered Product !basic product name accepted by EPA/ Distributor Product Name 

YieldGard 

Name and Address of Distributor (Type/ include ZIP code} 

Integra Seed Ltd. 
9670 Forest Creek Drive 
Bozeman, MT 59718 

Read All Conditions &fore Signing 

1 . The distributor product must have the same composition as the basic product. 
2. The distributor product must be manufactured and packaged by the same person who manufactures and packages 

the registered basic product. 
3. The labeling for the distributor product must bear the same claims as .the basic product, provided, however, that 

specific claims may be deleted if by doing so, no other changes to the label are necessary. 
4. The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. 
6. "Distributor product labels must bear the name and address of the distributor qualified by such terms as •packed 

for ... , • distributed by .. _. •; or sold by ... • to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor labeling is kept in compliance with requirements placed on the basic product. 

Distributor 

We intend to market our product under the Distributor Product Name specified above, subject to the conditions specified on ti1is Notice. 

Signature and Title of Distributor Ddte 

!L/ 1 (no q,.-.:_' \:-\-cL" -t .____.. __(}~ 
~~7--------------------------------------------------------------------------------------~ . / 

Registrant 

·I agree that the distributor named above may distribute and sell the Distributor Product specified above, subject to the con-fith-,s specified on 
~~~ g 

Signature an itle of Regi;~trant ~ 
- -7 / Regulatory Affairs Manager 

Data / 

2.(z/a; 

EPA Form 8570-5 Ufev. 2-92) Previous editions are obsolete. 



Please Read All Instructions Before Completing this Form (Form must be typed) Form Approved. OMB No. 2070-0044. Approval Expires 1-31-

United States Environmental Protection Agency 
Office of Pesticide Programs (H7505C) 

401 M Street SW 
Washington, DC 20460 &EPA 

Notice of Supplemental Distribution of a Registered Pesticide Product 

Instructions · 

After a registrant has obtained final registration for the basic product, the registrant may then supplementally 
distribute his/her product. One form must be submitted for each distributor product and must be signed by the 
distributor involved. The basic registration number and the distributor company number must be shown. · 

If a registrant has a potential distributor who does not have a company number assigned, she/he should have the 
distributor apply, on letterhead stationary, to the Registration Division to have ~ number assigned prior to submitting 
this form to the agency. 

This Notice of Supplemental Distribution must be submitted by the basic registrant. The completed form must have 
the concurrence and signature of both the registrant and the distributor. 

EPA Registration Number of Product Distributor Company Number 

't 524-489 5 . 73742 9 
Note: Do not submit distributor product labels 

Name of Registered Product (basic product name accepted by EPA} Distributor Product Name 
AgriG~ld Hybrids,. 

YieldGard LG Seeds, Great Lakes Hybrids, Wensman Seed 

Name and Address of Distributor (Type; include ZIP code} 

AgReliant Genetics, LLC 
1122 East 169th Street 
Westfield, IN 46074 

Read All Conditions Before Signing 

1 . The distributor product must have the same composition as the basic product. 
2 .. The distributor product must be manufactured and packaged by the same person who manufactures and packages 

the registered basic product. 
3. The labeling for the distributor product must bear the same claims as the basic product, provided, however, that 

specific claims may be deleted if by doing so, no other changes to the label are necessary. 
4. The product must remain in the manufacturer's unbroken container. 
5. The label must bear the EPA registration number of the basic product, followed by a hypen and the distributor's 

company number. 
6. Distributor product labels must bear the name and address of the distributor qualified by such terms as "packed 

for ... , "distributed by ... "; or sold by ... " to show that the name is not that of the manufacturer. 
7. All conditions of the basic registration apply equally to distributor products. It is the responsibility of the basic 

registrant to see that all distributor la.beling is kept in compliance with requirements placed on the basic product. 

Distributor 

We intend to market our product under the Distributor Product Name spBCified above, subjBCt to the conditions specified on tiJis Notice. 

Signature and Title of Distributor Date 

illoo 
r7 

Registrant 

I agree that the distributor named above may distribute and sell the Distributor Product specified above, subject to the ccndition-; specified on 
this Notice. 

Regulatory Affairs Manager 

Previous editions are obsolete. ~- ~- • .J..d'O I 



Paperwork Reduction Act Notice 

The annual respondent burden for the Notice of Supplemental Distribution of a Registered 
Pesticide Product is estimated to average 15 minutes per response, including time for 
reviewing the instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing the information. Send comments regarding this 
burden, to chief, Information Policy Branch, PM 223, U.S. Environmental Protection Agnecy, 
401 M Street, S.W., Washington, DC 20460; and to Paperwork Reduction Project (OMS No. 
2070-0044), Office of Management and Budget, Washington, DC 20503, Marked "Attention 
Desk Officer for EPA." 



·SYMBOL. 

SURNAME 

·"DATE 

ut-UTED ~rATES ENVIRONMENTAL PROTECTION AGENCY 

Mr. Terry Stone 
Regulatory Affairs Manager 
Monsanto Company 
700 Chesterfield Parkway North 
St. Louis, MO 63198 

Dear Mr. Stone: 

OCT 13 2000 

Subject: August 10, 2000 Amendment Application Requesting to Extend the Expiration 
Date for Yieldgard Com to September 30, 2001 I Your Letter of August 30, 2000 
EPA Registration 524-489 

The amendment referred to above, submitted in connection with registration under the 
Federal Insecticide, Fungicide, and Rodenticide Act, as amended, is acceptable. The expiration 
date for this product is now September 30, 2001. This extension also applies to our amendment 
appro'val ofJanuary 31,2000. 

Sho~ld you have any questions with regard to this letter, please contact Mike Mendelsohn 
of Phil Hutton's staff at (703) 308-8715. 

s· cerely, /) ~ . 

~vvJ~~~ 
et L. Andersen, Ph.D. 

Director 
Biopesticides and Pollution 
Prevention Division (7511C) 

CONCURRENCES 

{\\ 7\) 

. ............ , .............. -........ .... . . ........................ ··-· ..... ~ ~ ...... ·····-··-······ 
..... ···········~···· ·················· ···-~·············· ·-··-·•••t···~ ················· 

OFFICIAl,.. FILE COP~ 



Mr. Terry Stone 
Regulatory Affairs Manager 
Monsanto Company 
700 Chesterfield Parkway North 
St. Louis, MO 63198 

Dear Mr. Stone: 

OCT 13 2000 

Subject: August 10, 2000 Amendment Application Requesting to Extend the Expiration 
Date for Yieldgard Com to September 30, 2001 I Your Letter of August 30, 2000 
EPA Registration 524-489 · 

The amendment referred to above, submitted in connection with registration under the 
Federal Insecticide, Fungicide, and Rodenticide Act, as amended, is acceptable. The expiration 
date for this product is. now September 30, 2001. This extension also applies to our amendment 
approval of January 31, 2000. 

Should you have any questions with regard to this letter, please contact Mike Mendelsohn 
of Phil Hutton's staff at (703) 308-8715. 

!J:::::U~ 
a~t L. Andersen, Ph.D. 

Director 
Biopesticides and Pollution 
Prevention Division (7511 C) 



MONSANTO 
Food· /-lcalch ·/-lope 

August 30, 2000 

U.S. Environmental Protection Agency 
Biopesticide and Pollution Prevention Division 
Document Processing Desk (H7504C) 
Room 226A, Crystal mall #2 · 
I92I Jefferson Davis Highway 
Arlington, VA 22202 

Attn.: Mr. Mike Mendelsohn 

MONSANTO COMPANY 

800 NORTH LINDBERGH BOULEVARD 

Sr. LOUIS. MISSOURI 6)167 

PHONE (314) 694-1000 

http:/ fwww.mDnsanto.cDm 

Subject: Request to extend the registration amendment issued by the EPA on January 3I, 2000 for 
MON810, YieldGard®, Bacillus thuringiensis CryiA(b) delta-endotoxin and the genetic 
material necessary for its production in corn (EPA Registration Number 524-489) through 
September 30, 200I while the Agency reviews the renewal of this FIFRA Section 3 
registration. 

Dear Mr. Mendelsohn: 

On January 3I, 2000, the Agency renewed the amendment for MON 810 YieldGard (EPA Registration 
Number 524-489) for the use of this product in areas of the United States where Bt cotton is also planted. 
This amendment will expire on April I, 200I unless the Agency further amends this registration. 

On August 10, 2000, Monsanto requested the Agency extend the registration ofMON8IO (EPA 
Registration Number 524-489) to September 30, 200I as specified in the Agency's Federal Register notice 
published on August 9, 2000 entitled: "Time Extension for B.t. Corn and B.t. Cotton Plant-Pesticides 
Expiring Registrations; Registration Process and Public Participation Opportunity". 

At this time, we would like to request that the extension of the registration for MON 8I 0 to September 30, 
200 I include the amendment to this registration, which was re-issued on January 3I, 2000 and is set to 
expire on April 200 I, be likewise extended until September 30, 200 I. 

Monsanto fully expects the Agency to renew the registration of YieldGard corn in a timely fashion so that 
the use of this important product may continue by America's com farmers. Should you have any questions 
regarding this request, please contact myself at 3I4-737 -654 7 or Russell Schneider at 202-383-2866. 

Sincerely, 

7 TerryS:.:~ 
Regulatory Affairs Manager 
YieldGard Corn 

cc. Russell Schneider 

-· ...... :l_:· ; .. 
.: :... ~ 



MONSANTO 
Food· J-/calch ·/-lope 

August I 0, 2000 

U.S. Environmental Protection Agency 
Biopesticide and Pollution Prevention Division 
Document Processing Desk (H7504C) 
Room 226A, Crystal mall #2 
1921 Jefferson Davis Highway 
Arlington, VA 22202 

MotJSANTO CoMPANY 

700 CHESTERFIELD PARKWAY NORTH 

ST. LOUIS, MISSOURI 63198 

PHONE (314) 694-1000 

http:/ /www.monsanto.com 

. ; . 
• • r ~ • • • 

! • ~· 

Attn.: Dr. Janet Andersen, Director, Biopesticides and Pollution Prevention Division 

Subject: Request to extend the registration of MONS I 0, YieldGard~, Bacillus thuringiensis 
Cry I A(b) delta-endotoxin and the genetic material necessary for its production in corn 
(EPA Registration Number 524-4S9) through September 30, 2001 while the Agency 
reviews the renewal of this FIFRA Section 3 registration. 

Dear Dr. Andersen: 

The human, non-target and environmental safety of the Cry I Ab protein in YieldGard corn was thoroughly 
evaluated by Monsanto and based on this scientific information, and the Agency's review, MONSIO, 
YieldGard, Bacillus thuringiensis CryiA(b) delta-endotoxin and the genetic material necessary for its 
production in corn (EPA Registration Number 524-4S9) was conditionally registered on December 20, 
1996. This conditional registration is scheduled to automatically expire on April I, 2001. On June 4, 1999 
Monsanto requested that the current registration be converted to a non-expiring FIFRA Section 3 
registration. Monsanto submitted additional information to support that request on January 2S, 2000. 

On August 9, 2000, the Agency published a Federal Register Notice entitled "Time Extension for B.t. Com 
and B.t. Cotton Plant-Pesticides Expiring Registrations; Registration Process and Public Participation 
Opportunity". In this notice, the Agency stated their intention to extend the registration of _MONS 10, 
YieldGard com to September 30, 2001 while the reassessment of this registration takes·pJace. With this 
letter, Monsanto formally requests that the Agency extend the registration of MONS IO.(EPA Registration 
Number 524-4S9) to September 30, 2001 as specified in the Federal Register notice. The appropriate 
d_ocumentation to support this request is attached. 

Monsanto fully expects the Agency to renew the registration of YieldGard corn in a timely fashion so that 
the use of this important product may continue by America's com farmers. Should you have any questions 
regarding this request, please contact myself at 314-737-6547 or Russell Schneider at 202-3S3-2S66. 

Sincerely, 

~-;:-7~<&--r 
Regulatory Affairs Manager 
YieldGard Corn 

cc. Russell Schneider 



Pfe.se re.-d ln6truction6 on revene before comp/etinq form. Form Aooroved. OMB No. 2070-Q060 ... eXDirH 2·28-9 

United Stetes ~Registration OPP Identifier Number 

&EPA Environmental Protection Agency Amendment 
Weshington, DC 20460 Other 

Application for Pesticide. - Section I 
1 . Company/Product Number 2. EPA Product Manager 3. Proposed Classification 

Monsanto Company I 524-489 Phil Hutton 
0None D Restricted 

4. Company/Product (Name) PMI 
Monsanto I MON 810 YieldGard 90 

5. Name and Address of Applicant (Include ZIP Cads) 6. Expedited Reveiw. In accordance with FIFRA Section 3(c)(3) 

Terry B. Stone I Monsanto Company (b)(i), my product is similar or identical in composition and labeling 

700 Chesterfield Parkway North to: 

St. Louis, MO 63198 EPA Reg. No. 

D Chsck ff this is B nsw sddrsss Product Name 

Section -II 

0 Amendment· Explain below. u Final printed labels in repsonse to 
Agency letter dated 

Resubmission in response to Agency letter deted "Me Too" Application. D 
LJ Notification • Explain below. D Other· Explain below. 

Explanation: Use additional page(s) if necessary. (For section I and Section II.) 

Request to extend the FIFRA Section 3 Registration of MON 810 YieldGard Com, EPA Registration Number 524-489. 

Section - Ill 
1. Material Thi. Product Will Be Packaged In: 

Child-Resistant Packaging Unit Packaging Water Soluble Packaging 2. Type of Container 

~Yes ~Yes ~ 
Yes gMoW 

No 
Plastic 

No No Glass 

- ~tirlification must If "Yes· No. per If "Yes" No. par Paper 
Plant Cells Unit Packaging wgt. container Package wgt container Other (Specify) 

submitted 
I 

3. Location of Net Contents Information 4. Size(s) Retail Container 15. Location of Label Directions 

u Label U Container 
NIA f=j 

6. Manner in Which Label is Affixed to Product DUthograph ~ Other 
Paper feluod 
Stanci ed 

Section- IV 
1. Contact Point (Complsts items dirsctly below for idsntfficstion of individusl to bs contactsd, ff nscsssary, to procsss this application.} 

Name Title Telephone No. (Include Area Code) 
Russell P. Schneider Technical Director, Registration (202) 383-2866 

Certification 6. Date Application 

I certify that the statements I have made on this form and all attachments thereto are true, accurate and complete." Received 

I acknowledge that any knowlinglly false or misleading statement may be punishable by fine or imprisorvnent or . (Stamped) 
both under applicable law . 

2.Si~ 
.. / g~ 

3. Title I Manager, Regulatory Affairs 

:;v> ~~ ? - :><! 
4. Typed.~e / ---- """l: 

5. Date 
Terry B. tone August10,2000 

. . EPA Form 8570-1 IRev. 3-94) PreVIous ed1~ons are obsolete • White • EPA File Copy loriglnall Yelow • Appllcam C0F 



UNITED STATES ENVtRONMEr:.~L FR-:-. 1 ECTION AGENCY 

Dr. William P. Pilacinski 
Regulatory Affairs Manager 
¥onsanto Company 
700 Chesterfield Parkway North 
St. Louis, MO 63198 

Dear Dr. Pilacinski: 

JAN 5 2000 

Subject: Amendment Extension Request Dated 11/2/99 Regarding Sale in Cotton-Growing 
Regions; EPA Registration 524-489 

The amendment referred to above, submitted in connection with registration under the 
Federal Insecticide, Fungicide, and Rodenticide Act; as amended, is acceptable subject to the 
following comment. The amendment originally approved on February 9, 1999 regarding sale in 
cotton-growing regions that was set to expire January 1, 2000 is hereby extended to January 31, 
2000. 

Should you have any questions with regard to this letter, please contact Mike Mendelsohn 
ofPhil Hutton's staff at (703) 308-8715. 

.. 
EPA Form 1320-1A (1190) 

s· 1 /l ,. . 
i..L{kl!t~ 
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Dr. William P. Pilacinski 
Regulatory Affairs Manager 
Monsanto Company 
700 Chesterfield Parkway North 
St. Louis, MO 63198 

Dear Dr. Pilacinski: 

JAN 5 2000 

Subject: Amendment Extension Request Dated 11/2/99 Regarding Sale in Cotton-Growing 
Regions; EPA Registration 524-489 

The amendment referred to above, submitted in connection with registration under the 
Federal Insecticide, Fungicide; and Rodenticide Act, as amended, is acceptable subject to the 
following comment. The amendment originally approved on February 9, 1999 regarding sale in 
cotton-growing regions that was set to expire January 1, 2000 is hereby extended to January 31, 
2000. 

Should you have any questions with regard to this letter, please contact Mike Mendelsohn 
ofPhil Hutton's staff at (703) 308-8715. 

Sincerely, 

~Lt. (}Je0f/£;-
/~et L. Andersen, Ph.D. 

Director 
Biopesticides and Pollution 
Prevention Division (7 511 C) 



Page is n·ot included in this copy. 

Pages ~ D g through ·) i 1..-- are not. included in this copy. 

The material not included contains the following type of ~ 
information: 

Identity of product inert ingredient~. 

Identity of product impurities. 

Description of the.product manufacturing process. 

Description of quality control procedures. 

Identity of the source of product ingredients. 

Sales or other commercial/financial information. 

A draft product label. 

The product confidential statement of formula. 

Information about a pending registration action. 

FIFRA registration·data. 

The document is a duplicate of page(s) 

The document is. not responsive to the request. 

The information not included is generally considered confidenti 
by product registrants. If you have any ques~ions, please conta 
the individual who prepared the response to.your request. 
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November 2, 1999 

U.S. Environmental Protection Agency 
Biopesticide and Pollution Prevention Division 
Document Processing Desk (H7504C) · 
Room 226A, Crystal Mall #2 
1921 Jefferson Davis Highway 
Arlington, VA 22202 

Attn.: Mr. Phil Hutton (Team Leader #90) 

Subject: Extension of Amendment of EPA Registration Number 524-489 for MON 
810 YieldGard®, Bacillus thuringiensis CrylA(b) delta-endotoxin and the· 
genetic material necessary for its production in com 

Dear Mr. Hutton: 

In a letter dated February 5, 1999, Monsanto requested that the Agency amend 
Registration Number 524-489 for MON 810 YieldGard®, Bacillus thuringiensis 
Cry 1 A(b) delta-endotoxin and the genetic material necessary for its production in com. 
This amendment requested a modi~cation of Item 12 of the terms and conditions of this 
registration, which specifies that the combined sales of YieldGard® in the states and 
counties identified in the southern com growing region must not exceed 100,000 acres 
annually and that in these states and counties, the amount of YieldGard® com sold must 
be no more than 5 percent of com planted in any county with more than ·1 ,000 acres of 
cotton. Monsanto's amendment request is attached to this letter for the Agency's 
reference. 

J\~ 
The Agency communicated their acceptance of this amendment in a letter to Monsanto 
dated February 9, 1999 with several conditions. Condition #2 states that the amendment 
to Item 12 of the terms and conditions of registration #524-489, will expire on January 1, 
2000. 

Monsanto requests the Agency extend this amendment until January 1, 2001. Doing so 
will permit the commercial sale of YieldGard® com varieties for planting in the 2000 



Mr. Phil Hutton (Team Leader #90) 
November 2, 1999 
Page 2 

growing season under the conditions described in the attached request dated February 5, 
1999 and accepted by the Agency. 

We look forward to continuing the discussion on resistance management and the Industry 
IRM plan as submitted to the Agency on behalf of Dekalb Plant Genetics, Monsato 
Company, Novartis Seeds/Dow AgroSciences LLC and Novartis Seeds, Inc. by Jellenik, 
Schwartz & Connoly, Inc. on April 19, 1999. However, at this time, Monsanto would 
appreciate an extension of the amendment described above and attached, so that the sale 
of YieldGard® corn can continue in the South as it had in 1999. 

If there are any questions with regard to this request, please call Dr. Russ Schenider at 
(202) 383-2866 or call me directly at (314) 737-6547. 

Sincerely, 

Terry B. Stone 
Regulatory Affairs Manager 
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CBI Deleted 

U.S. Environmental Protection Agency 
Biopesticide and Pollution Prevention Division 
Document Processing Desk (H7505C) 
Room 266A, Crystal Mall #2 
1921 Jefferson Davis Highway 
Arlington, VA 22202 

Attn: Mr. Phil Hutton (Team Leader #90) 

February 5, 1999 

MONSANTO COMPANY 

700 CHESTERFIELD PARKWAY NORTH 

Sr. LOUIS, MISSOURI 63198 

PHONE ()14) 694·1000 

http: 1 /www.monsanlo.com 

Subject: Amendment ofEPA Registration Number 524-489 for MON 810 
YieldGardTM, Bacillus thuringiensis CryiA(b) delta-endotoxin and the 
genetic material necessary for its production in com 

Dear Mr. Hutton: 

· This letter is submitted to request the modification of specific terms and conditions 
associat~d with EPA Registration Number 524-489 for MON 810 YieldGard®, the 
Bacillus thuringiensis Cry1Ab delta-end9toxin-~d the genetic material necessary for its 
production in com. Monsanto specifically requests a modification of Item 12 of the terms 
and conditions that specifies that the combined sales of MON 810 YieldGard in the states 
and counties identified must not exceed 100,000 acres annually and that in these states 
and counties, the amount of YieldGard MON 810 com sold must be no more than 5 
percent of com planted in any county with more than 1,000 acres of cotton. Monsanto 
requests the substitution of the 100,000 acre annual limitation, and the 5 percent sales 
limit per county, with the following refuge requirements. 

A. Effective February 5, 1999, in the following states and counties, Monsanto will 
require each grower who purchases YieldGard seed to sign a grower agreement that 
mandates planting a minimum 50% refuge of non-Bt com. 

Alabama: all counties 
Arkansas: all counties 
Florida: all counties 
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Georgia: all counties 
Louisiana: all counties 
Mississippi: all counties 
Missouri: bootheel counties of Butler, Dunklin, Mississippi, New Madrid, 

Pemiscot, Scott, Stoddard 
Oklahoma: counties of Bryan, Caddo, Canadian, Garvin, Grady 
North Carolina: all counties 
South Carolina: all counties 
Tennessee: counties of Carroll, Chester, Crockett, Fayette, Franklin, Gibson, 

Hardeman, Hardin, Haywood, Henderson, Lake, Lauderdale, Lawrence, 
Lincoln, McNairy, Madison, Obion, Rutherford, Shelby, Tipton 

Texas: all except the counties of Dallam, Hansford, Hartley, Carson, 
Hutchinson, Lipscomb, Moore, Ochiltree, Roberts, Shennan. 

Virginia: counties of Greensville, Isle of Wight, Northhampton, Southhampton, 
Sussex, Suffolk 

B. In all remaining states and counties, Monsanto will require each grower who 
purchases YieldGard seed to sign a grower agreement that mandates planting a 
minimum 10% refuge of non-Bt com, unsprayed for target Lepidoptera insect 
control, or 20% refuge of non-Bt com, sprayed for target Lepidoptera insect control. 

Monsanto will emphasize the necessity of proximity of the non-Bt refuge to the 
YieldGard com in its educational materials. Our 1999 Supplemental Product Use Guide, 
for Cotton Growing Areas, will state the following: 

• "Plant a minimum of 50% of the com acres with hon .. Bt com." ., .. · .. 
• "Plant the non-Bt refuge within, adjacent to, or near the YieldGard fields. The refuge 

should be placed within 1A mile of the YieldGard field, if at all possible, and must be 
placed within Y2 mile, to help provide a population of susceptible insects near the 
YieldGard fields." 

In our 1998 Product Use Guide we directed growers to: "plant a refuge on every farm 
where you plant YieldGard hybrids; plant a refuge close to and at the same time as your 
YieldGard com; and manage the refuge the same way as YieldGard corn." Based on 
these recommendations, of growers purchasing MON 810 hybrids, 75% were aware of a 
requirement or recommendation that a non-Bt com refuge be established on every farm 
where Bt com was planted. Regardless of their understanding of the refuge issues, more 
than 96% of the growers surveyed had planted at least 5% percent (Monsanto's 1998 
refuge recommendation) of their acreage to non-Bt com. For growers following a 
recommended refuge option, their refuge areas were primarily located in the same field as 
Bt com (61%) or were located adjacent to the Bt com field (35% )*. 

*Draft Plan for Structured Refugia for MON 810 YieldGard, 28 August, 1998, MRID 
#44643201, pages 34 and 35. 
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Monsanto understands this amendment to item 12 of terms and ·conditions set forth in A 
above will expire June 30, 1999. 

[CBI-

- CBI] 

If there are any questions with regard to this request or the attached revised label, please · 
call Dr. Russ Schneider at (202) 383-2866 or call me directly at (314) 737-5417. 

Sincerely, 

William P. Pilacins ·, Ph.D. 
Regulatory Affairs Manager 
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DATAEVALUATIONREPORT ~ 

EPA Reviewer: Zig Vaituzis Ph.D. -fj:J ""d;;-~ Date: 
Microbial Pesticides Branch, Phil Hutton, Chief 
Biopesticides and Pollution Prevention Division (7511 C) 
Primary Reviewer: 
Sylvia S. Talmage, Ph.D., D.A.B.T. Signature· See last page 
Secondary Reviewer: 
Eric B. Lewis, M.S. Signature· See last page 

STUDY TYPE: Non-Guideline Study (Non-Target Insect Testing) 

CITATION: Halliday, W.R. (1997) Chronic Exposure of Folsomia candida to Com Tissue Expressing 
CryiA(b) Protein. Ricerca, Inc., 7528 Auburn Road, P.O. Box 1000, Painesville, OH 44077. Document 
Number 7140-97-0030-AC-001, May 5, 1996. MRID 44271501. Unpublished 

DP BARCODE: D236798 
REG.IFILE#: 000524-00489 
CHEMICAL/BIOL#: 

CASE: 005562 

Bacillus thuringiensis subsp. kurstaki 
strain HOI (CryiA(b) protein) 

COMPANY/SPONSOR: Monsanto Company, 800 N. Lindbergh Blvd., StLouis, MO 63167. 

TEST MATERIAL: Com plant tissue expressing the CryiA(b) protein from Bacillus thuringiensis 
kurstaki 

REVIEW CONCLUSION: This non-guideline study was conducted according to an acceptable 
protocol and determined that the LD50 of com plant tissue that expresses the CryiA(b) protein to 
collembola (Folsomia candida) over a 28-day exposure period is greater than 50% (by weight) of the 
diet. Tlie no-effect-level for mortality for com plant tissue containing the CryiA(b) protein was 50% of 
the diet. This same concentration in the diet had no effect on the reproduction of collembola. 

RECOMMENDATIONS: None 

ADEQUACY OF STUDY: The study falls under the Agency's Non-target Insect testing requirements 
under FIFRA and is acceptable to support the registration of com plants producing bacterial CryiA(b) 
protein._Results of this study may be applied to address the beneficial non-target insect data requirement. 

MATERIALS & METHODS: The study procedures of this non-guideline study followed those of 
Ricerca Protocol 7140-97-0030-AC-000 and Protocol Amendment 1, 7140-97-0030-AC-000-001 and 
were conducted according to GLP 40 CFR 160 with the exception that the chemical characterization of 
the test and control materials were not determined by Ricerca, Inc. but were the responsibility of the 

) \c,\ 
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sponsor. The methods were based partially on standard procedures described in the Draft OECD 
Guideline for Testing of Chemicals, Reproductive Toxicity for Folsomia candida (Willem), Collembola, 
in Artificial Soil (Including Mortality, Effects on Reproduction, and Emergence of Offspring; 28 Days). 
The author included copies of the Ricerca Protocol and Amendment in Appendix A of the study. 

The test material was lyophilized com leaf tissue containing the CryiA(b) protein; the com line was 
MON 810. According to the sponsor, the estimated concentration ofCryiA(b) protein was 50.6 J.lglg in 
lyophilized tissue and 6.27 J.lg/g in fresh tissue. The control substance was lyophilized leaf tissue from 
the non-transgenic com line MON 823 which has a genetic background similar to the MON 810 line but 
does not carry the gene responsible for the CryiA(b) protein. Thiodicarb was used as a positive control 
or reference substance. 

All test materials were blended with Brewer's yeast to prepare stock from which lower dilutions were 
made. Three treatment levels of each material were tested: 0.5%, 5%, and 50% com plant powder by 
weight of the diet with four replications of each treatment level. All samples were finely ground using a 
mortar and pestle. Five treatment levels ofthiodicarb (1 ppm, 10 ppm, 100 ppm, 1000 ppm, and 10,000 
ppm) were mixed with yeast in the same manner. Ground Brewer's yeast was used as the assay control. 
All test and control materials were stored at -70°C according to the sponsor's instructions. The reference 
substance was stored at ambient room temperature as specified by the manufacturer. Amended diets and 
control diet were stored frozen until use. 

The test organisms were 10-12 day old juvenile collembola of uniform size from a colony maintained at 
Ricerca. Ten to eleven collembola were transferred to each test jar (4-oz screw-top glass jars partially 
filled with a charcoal/plaster of paris substrate) in a random manner. The jars were kept in the dark at 
24 oc at approximately 20% relative humidity. 

Test and control diets and water were provided ad libitum every 2 or 3 days for 28 days. Mortality was 
assessed every 7 days for the duration of the 28-day test. Additional observations were also made with 
respect to growth, egg production, and egg hatch. 

Nominal concentrations of the test materials were used in the study. The bioactivity of the test material 
was tested at the beginning and end of the 28-day test period by exposing neonate larvae of Heliothis 
virescens (tobacco budworm) to samples with the 50% treatment level. The test material (600 mg of 
the 50% test substance diluted in 15 mL 0.2% agar solution which resulted in a stock solution of 1.012 
J.lg CryiA(b)/mL) was incorporated into the diet at seven doses expressed as mL of added solution (0.0 
to 6.0 mL). Dipel 2X was a positive control (8 doses ranging from 0.0 to 30 mL of the stock solution; 
concentration not given). The control substance was tested at a dose which corresponded to the high 
treatment level for the plant CryiA(b) sample; the assay control was 100% Brewer's yeast. Doses of 
plant tissue and Dipel were chosen based on earlier studies. Reduction in growth of the surviving 
larvae was measured at 6 days. 

Statistical Analysis: The reproduction data were subjected to Bartlett's test for variance non
homogeneity and the Shapiro-Wilk test for normality. Because the data were homogenous and normal, 

· Dunnett's test was used to compare results between treatments. 

2 
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REPORTED RESULTS: There were no mortalities in the treatment or control groups. Likewise, there 
was no significant difference in reproduction between the treated group and either control group. In fact, 
the mean productions of both the test and control substances for each treatment group were higher than 
observed in the assay control of 100% yeast. Mean numbers of collembola were: 3 76, 430, and 403 
individuals in the 0.5, 5.0, and 50.0% test substance diet, respectively; 390,408, and 371 individuals in 
the 0.5, 5.0, and 50% control substance diet, respectively; and 337 individuals in the assay control diet. 

All collembola exposed to the two highest rates of thiodicarb ( 1000 and 10,000 ppm) died within 14 
days. At the lower rates of 1, 10, and 100 ppm, respective percent mortalities were 0, 7.5, and 45. 

At the end of the 28-day test, the test substance had half of its .initial bioactivity. The EC50 for the 
tobacco bud worm was 0.032 ml of stock solution at day 0 and 0.063 mL of stock solution on day 28. 
The activity of Dipel 2X remained the same over the 28-day period. 

DISCUSSION: This study is acceptable and determined that the LD50 of corn plant tissue containing 
the CryiA(b) protein to col\embola over a 28-day exposure period is greater than 50% (by weight) of 
the diet. The mortality no-effect-level for corn plant CryiA(b) protein was 50% of the diet. A dose of 
50% of the diet also had no effect on reproduction of collembola. The increased numbers of 
collembola recovered·indicated that reproduction was not hindered below these concentrations. 
Therefore, the EC50 for reproduction is >50% of the transgenic corn plant tissue in the diet. This 
study is acceptable for support of the registration of corn line MON 810 containing the gene for the 
CryiA(b) protein. 

Collembola are soil-dwelling organisms that may be considered representative of non-target insects for 
the purpose of testing transgenic plants. Although of debatable beneficial value, some species of 
collembola may be ecologically important due to their feeding on decaying plant material. This makes 
them a suitable test species for determining the toxicity of transgenic corn plants that are left in the field 
to decay after harvest. 

The stability of the test substance during the 28-day study was tested indirectly by exposing tobacco 
budworms, a target species, in a dietary study. The bioactivity as measured by growth inhibition 
declined by half during the 28-day period. The author of the report attributes the decline in activity to 
the freezing and thawing of the diets when aliquots were taken for the collembola study. The author's 
explanation is plausible as some proteins are known to be denatured by repeated freezing and thawing. 

REVIEWER'S COMMENTS 

A. Test Procedures: The procedures used correspond to those recommended by EPA Pesticide 
Testing Guidelines for Microbial and Biochemical Pest Control Agents, Subdivision M. 

B. Discussion/Hazard Assessment: This study is acceptable and adequately address potential concerns 
for CryiA(b) protein expressed iri corn to col\embola (Folsomia candida) a representative non-target 
soil insect. The study is scientifically sound and no treatment mortality or behavior change was 
observed between the dosed and control replicates. The study also showed that at field use rates 
reproduction of the test insects will not be impaired. 

3 
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This study determined that the LD50 of corn plant tissue containing CryiA(b) protein does not harm 
collembola (Folsomia candida) over a 28-day exposure period when the insects are exposed to 
lyophilized plant tissue in amounts greater than 50% (by weight) of the diet. The no-effect-level for 
com plant CryiA(b) protein was 50% of the diet . The 50% plant CryiA(b) protein test dose represents 
a level of exposure greater than the actual contact (EEC) that collembola would have under actual 
field conditions after harvest. 

The submitted study shows that Bacillus tlzuringiensis var kurstaki CrylA(b) corn protein has no 
measurable deleterious effects on collembola (Folsomia candida), a representative beneficial soil insect 
species. This suggests that the proposed uses of the CryiA(b) protein in corn are not likely to have any 
measurable detrimental effects on beneficial soil insects. 

D. Adequacy of the Study: 

1. Validation Category: Acceptable 

2. Rationale: This study meets EPA Guideline requirements 

4 
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STUDY TYPE: Acute Toxicity Test with Daphnia magna (72-2) 

CITATION: Graves, W.C. and J.P. Swigert(1997)ComPollenContainingtheCryiA(b)Protein: A48-Hour 
Static-Renewal Acute Toxicity Test with the Cladoceran (Daphnia magna). Wildlife International Ltd., 8598 
Commerce Drive, Easton, MD 21601. Project Number 139A-201, April 30, 1997. MRID 44271502. 
Unpublished. 

DP BARCODE: 0236798 
REG./FILE#: 000524-00489 

CASE: 005562 
CBEMICAL/BIOL#: Bacillus thuringiensis subsp. kurstaki 

strain HD1 (CryiA(b) protein) 

COMPANY/SPONSOR: Monsanto Company, Ceregen Business Unit, 800 North Lindbergh Boulevard, 
St. Louis, Missouri 63167 

TEST MATERIAL: Corn pollen containing the CryiA(b) protein from Bacillus thuringiensis kurstaki 

REVIEW CONCLUSION: This study determined that the 48-hr EC50 ofCryiA(b) protein in com pollen 
to Dap~nia magna is > 100 mg pollen/L. 

RECOMMENDATIONS: None. 

ADEQUACY OF STUDY: Acceptable 

MATERIALS & METHODS: The study was conducted according to procedures outlined in the protocol, 
Com Pollen Containing the CryiA(b) Protein: A 48-Hour Static,.Renewal Acute Toxicity Test with the 
Cladoceran (Daphnia magna), and complied with GLP 40 CFR 160. The protocol used was based on 
procedures outlined in EPA's Standard Evaluation Procedure, Acute Toxicity Test for Freshwater 
Invertebrates; Series 72 of EPA's Pesticide Assessment Guidelines, Subdivision E, Hazard Evaluation: 
Wildlife and Aquatic Organisms; OECD Guideline 202; and ASTM Standard E729-88a. The test material 
was com pollen from the Btll com line (Lot# CBR6534), with a reported CryiA(b) protein content of 
approximately 1.25 ng/mL plant protein. The control material was com pollen from a non-transgenic com 
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line with background genetics similar to the Bt II line. The test material contained about 97.9% pollen, with 
the remainder extraneous material such as plant anthers and insect parts. The control material contained 
about 96.2% pollen. Both the test and control material were stored frozen-. At initiation of the test, an assay 
by the sponsor (Monsanto) indicated that the test material was biologically active. 

Adult Daphnia magna were laboratory cultured in modified, filtered, moderately-hard (125 mg/L as CaC03) 

well water for at least 14 days prior to collection of progeny used in the test. Dilution water used in the test 
was unmodified, filtered water from the same well. Neonate (<24 hours old) daphnids were exposed to a 
single dose of test pollen in a 48-hour static-renewal bioassay. Two control groups were included: one 
exposed to a single dose of control pollen, the other an assay control group held in dilution water only. Three 
replicate test chambers were maintained for the test and control groups, with 10 neonate daphnids in each 

_ chamber, for a total of 30 daphnids per test concentration. 

The test and control pollens were added to test chambers (600 mL glass beakers) containing 400 mL of. 
dilution water and hand-mixed for approximately 30 seconds. The resulting solutions were adjusted for 
percent pollen in the test and control materials to represent nominal concentrations of 100 mg pollen/L. At 
test initiation, the control and test pollen treatments appeared cloudy, with particles on the bottom and 
surface of the beakers and suspended throughout the water column. The assay control was clear and 
colorless. The daphnids were indiscriminately distributed to each test chamber, and were not fed during 
exposure. All test chambers were supplied with gentle aeration and a photoperiod of 16 hours light and 8 
hours darkness. 

The test solutions were renewed after approximately 24 hours. New solutions were prepared in separate test 
chambers, and the daphnids were transferred from the old to the new solutions. All transfers were performed 
below the air-water interface. Observations of mortality and behavioral effects were made after 3.5, 24, and 
48 hours. Temperature, pH, and dissolved oxygen content of the water were measured in all replicates at the 
beginning and end of the test and prior to and after solution renewal. 

REPORTED RESULTS: The reported results were: no mortality or behavioral effects were observed in 
any of the treatments after 3.5 and 24 hours exposure to Bt pollen. At 48 hours, two daphnids were dead in 
the assay control (7% mortality), one daphnid was dead in the control pollen treatment (3%), and one was 
immobile in the test pollen treatment (3%). Survivors in all treatments appeared normal. Based on these 
results, the EC50 was estimated to be > 100 mg test pollen!L. 

DISCUSSION: This study was generally conducted ~ccording to prescribed procedures, is acceptable, and 
determined that the 48-hour EC50 for Daphnia magna exposed to corn pollen containing CryiA(b) protein 
was> 100 mg test pollen/L. The low mortality that occurred was judged by the study authors not to be related 
to the test pollen exposure. There were no treatment-related effects observed at the 100 mg test pollen!L.limit 
concentration. Fisher's exact·test indicated no statistical differences between the control groups or between 
the control groups and the test substance group (p>0.05). Because this was a limit test, the EC50 value could 
not be statistically defined. Therefore, the EC50 was estimated from the biological response data. 

Nominal concentrations of the test materials were used in the study. The test substance characterization and. 
its stability under storage conditions at the test site were the responsibility of the Sponsor. Verification of 
the test concentrations, stability, and homogeneity in the well water were not determined. 
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PC CODE: 006430 DP BARCODE: D236798 MRID 44271502 

REVIEWER'S COMMENTS: 

A. Test Procedures: The procedures used follow those recommended by EPA Series 72-2 (Subdivision 
E) and the Pesticide Testing Guidelines for Microbial and Biochemical Pest Control Agents, Subdivision M. 

B. Discussion/Hazard Assessment: The study is scientifically sound and no treatment mortality or behavior 
change was observed between the dosed and control replicates. These results indicate that Daphnia magna, 
a sensitive aquatic invertebrate species, is not affected by a 48 hour exposure to 100 mg of CryiA(b) protein 
containing corn pollen/L. This study adequately address potential aquatic toxicity concerns for corn pollen 
expressing CryiA(b) protein and no additional studies should be needed in order to complete the aquatic 
invertebrate risk assessment. 

The data suggest that at the expected environmental concentration the proposed use ofCryiA(b) protein in 
corn is not likely to have any measurable effects on aquatic invertebrates. 

C. Adequacy of the Study: 

1. Validation Category: Acceptable 

2. Rationale: This study meets EPA Guideline requirements for acute toxicity testing. 
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UNITED STATES EN': jRONMi:.NTAL PROTECTION -AGENCY 

Dr. Terry Stone 
Regulatory Affairs Manager 
Monsanto Company 
700 Chesterfield Parkway North 
St. Louis, MO 63198 

Dear Dr. Stone: 

FEB 1 8 2000 

The attachment sent with our December 20, 1999 letter regarding EPA registration 
number 524-489 inadvertently left the word "or" out the second sentence of item 3. A revised 
version of this attachment is enclosed with the aforementioned typographical error corrected. 

Attachment 

sa~~JL~ 
a:L. Andersen, Ph.D., Director 

Biopesticides and Pollution Prevention Division 
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ATTACHMENT FOR MONSANTO'S REGISTRATION No. 524-489 
February 2000 Typographical Error Correction 

EPA has considered both your amendment requests of June 1999 referred to as the 
Industry and National Com Growers Association Coalition resistance management proposal for 
Bt com (or Coalition proposal) and your November 1999 request to renew the use of a 50% 
sprayed or unsprayed refugia for Bt com in the cotton growing areas. EPA has determined that it 
can find your registration for the year 2000 meets the FIFRA standard if the terms and conditions 
of your registrations were amended to modify your resistance management plans as outlined 
below. If you submit a revised request for amendments to your registration that contains the 
following items, the Biopesticides and Pollution Prevention Division will be able to prepare a 
final response that would include our decision regarding your November request to renew the 

. use of your Bt com product in the ~otton growing areas using a 50% sprayed or unsprayed 
refugia. 

1. For Bt com grown outside cotton growing areas (i.e., Com Belt): Grower agreements 
must specify that growers plant a minimum structured refuge of at least 20%·non-Bt com 
in tlie Com Belt. Grower agreements must also specify that insecticide treatment of 
European com borer, com earworm, and/or southwestern com borer in the refugia may be 
done only if economic thresholds of infestation are reached. Economic thresholds will be 
determined by Extension Service agents, researchers, or crop consultants. 

2. For Bt com grown in cotton-growing areas: Grower agreements must specify that 
growers plant a minimum structured refuge of at least 50% non-Bt com in 
cotton-growing areas, as described in the most recent terms and conditions of your 
registration. 

3. Grower agreements must specify that only non-Bt com may serve as a refuge. Refuge 
areas must be planted either as external blocks or on the edges or headlands of fields or 
in strips (>six rows) across the·entire field. When refuge com is planted in strips across a 
field a minimum of six rows must be planted with non-Bt com alternating with a Bt com 
hybrid across the entire field. The external refuge areas must be planted within Yz mile of 
the Bt field. Ifthe refuge may be treated, it is preferable that it be planted within '!.! mile 
ofthe Bt field. 

4. Grower education materials and programs (e.g., workshops, extension publications, 
Internet web sites etc.) for correct implementation of insect resistance management must 
be developed and implemented. Monsanto must submit copies of the materials developed 
to EPA by January 31,2000. Monsanto must submit a description ofyour grower 
education program to EPA by January 31, 2000. 

5. Specific regional monitoring plans with increased sampling for resistance must be 



formulated for areas where insecticide sprays are common for the primary com pests: 
European com borer (ECB), southwestern corn borer (SWCB), and com earworm 
(CEW). The plans must be submitted to EPA by January 31, 2000 and implemented for 
the 2000 growing season. The focus should be on high risk areas, and concentrated, but 
not limited to areas which will typically have a high density ofBt com or areas in which 
have historically been prone to high levels of borer pressure and the refuge is expected to 
be treated with insecticides. At least 100 or more individuals ofthe target pest must be 
collected with a goal of 500-1000 individuals collected per location. Sampling locations 
should be selected to reflect all crop production practices and be separated by at least 20 
miles to reflect distinct populations. SWCB monitoring would focus on the limited 
geographic region in which this pest is a major problem (e.g., parts of Oklahoma, 
Kansas, Colorado, Texas, etc). 

6. Monsanto must investigate the feasibility and utility of the Fi screen, Bt sweet com 
sentinel plots, and in-field screening kits during the 2000 growing season. The results of 
these investigations must be submitted by January 31,2001. These techniques have the 
potential to increase the sensitivity of resistance monitoring. 

7. The existing working definition of confirmed insect resistance must be used as currently 
required and. described in the Industry Coalition plan. Any new definition of confirmed 
resistance must be approved by the Agency prior to its implementation. 

8. By January 31, 2000, a detailed remedial action plan must be in place with clear steps 
described in the instructions to customers of what must be done in cases of confirmed 
resistance. Monsanto must implement the measures outlined by the Industry Coalition 
plan (Section F) for the 2000 growing season with the following specific modifications. 
If resistance develops, grower guides must require that crop residues in the affected area 
be destroyed immediately after harvest (within one month) with a technique appropriate 
for the local production practices (compatible with conservation tillage etc.) to minimize 
the possibility of resistant insects overwintering. Monsanto must keep Extension Service 
agents, consultants, seed distributors, and processors informed of this process. 

Grower guides must require the immediate use of alternate control measures known to 
control the pest suspected of resistance and other target pests of the Bt crop in the 
affe~ted region or if undetermined, the affected county(ies ). 

Upon learning of suspected resistance, Monsanto must immediately suspend the sale and 
distribution of all Bt plant-pesticides with the same toxin or similar toxins with the same 
mode of action (shared binding sites) in all crops affected by the pest displaying 

·resistance. The sales suspension will be applicable to all Bt com hybrids subject to the 
Industry Coalition plan in the county(ies) experiencing loss of product efficacy and in the 
bordering counties until an effective local management plan approved by EPA has been 
implemented. 
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9. Monsanto must submit a detailed grower compliance program to the Agency on or before 
January 31, 2000. This program must include methods (e.g. grower contracts, sales 
incentives, crop insurance programs, grower certification, grower workshops, educational 
materials) to ensure grower compliance with specific insect resistance management 
requirements. Also, detailed information regarding the content of the Stewardship 
Agreement must be provided to the Agency for review at the same time. 

10. The Industry Coalition must proceed with their proposed annual survey to measure 
grower compliance. The Industry Coalition must "provide additional information on the 
survey techniques such as the percentage of growers that will be surveyed, the types of 
questions that will be asked, and how non-compliant growers will be identified. The 
additional information about the survey is due to EPA by January 31, 2000. 

11. Monsanto must implement measures outlined in the Industry Coalition plan consisting of 
intensified grower education for regions with compliance problems or restrictions on 
future use of Bt com ·hybrids for individual growers out of compliance for the 2000 
growmg season. 

12. Written reports in the following areas also are required by January 31, 2000: Bt com 
sales and market penetration from the 1999 season (by state and county), Bt com 
IRM-related research, grower compliance, resistance monitoring, and a detailed 
description of your grower education program. For all of these reports except the sales 
and grower education reports (which must be submitted individually by each registrant), 
the Industry Coalition may produce one combined report to satisfy the requirement for all 
Bt com registrations. 

13. These terms and conditions as well as any previously agreed to terms and conditions 
(unless these were specifically superceded by the those contained herein) will apply for 
the 2000 growing season. The EPA's plans for consideration of renewal of your 
registrations are discussed below. 

14. The Agency requests that Monsanto instruct its customers who are planting a refugia 
beside Bt com, to place the refugia upwind and/or between the Bt com and sensitive 
habitats (e.g., roadsides and ditch banks) to provide increased protection for monarchs 
and other non-target lepidopteran that might be in these habitats. This can be done either 
by instructions in the Grower Guides or by supplemental notice. The Agency recognizes 
that the data on impacts to monarch butterflies is preliminary.· However, the Agency 
believes that consideration of non-target lepidopteran habitats when determining where to 
place a refugia is highly desirable. Cry1Ab protein has been shown to be toxic to 
monarchs and while the question of exposure remains under study, EPA strongly 
encourages a proactive approach. 
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Dr. Terry Stone 
Regulatory Affairs Manager 
Monsanto Company 
700 Chesterfield Parkway North 
St. Louis, MO 63198 

Dear Dr. Stone: 

FEB :t 8 2000 

The attachment sent with our December 20, 1999 letter regarding EPA registration 
number 524-489 inadvertently left the word "or" out the second sentence of item 3. A revised 
version of this attachment is enclosed with the aforementioned typographical error corrected. 

Attachment 

Sincerely, 

I~Ji~ 
anet L. Andersen, Ph.D., Director 

Biopesticides and Pollution Prevention Division 



Dr. Terry Stone 
Regulatory Affairs Manager 
Monsanto Company 
700 Chesterfield Parkway North 
St. Louis, MO 63198 

Dear Dr. Stone: 

',J1·1nr:. :.L 8 -·· 'h 

The attachment sent with our December 20, 1999 letter regarding EPA registration 
number 524-489 inadvertently left the word "or" out the second sentence of item 3. A revised 
version of this attachment is enclosed with the aforementioned typographical error corrected. 

Attachment 

Sincerely, 

,(JW\_J~L tlJ~~ 
~et L. Andersen, Ph.D., Director 

Biopesticides and Pollution Prevention Division 



Mr. Terry Stone 

UNITED STATES ENVIRONME!'JTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

Regulatory Affairs Manager 
Monsanto Company 
700 Chesterfield Parkway North 
St. Louis, MO 63198 

Dear Mr. Stone: 

JAN J 1 2000 . 

OFFICE OF 
PREVENTION, PESTICIDES AND 

TOXIC SUBSTANCES 

Subject: Amendment Request Dated January 27, 2000 (Cover Letter Dated January 28, 
2000) in Response to EPA Letter ofDecember 20, 1999 Regarding Conditions of 
Extensions ofBt Field Com Registration Amendments and Modifications to Bt 
Field Com Registrations for the 2000 Growing Season; 
EPA Registration 524-489 

The amendment application outlined in your application and letter dated January 27r.h and 
281h, 2000 referred to above, submitted in connection with registration under the Federal 
Insecticide, Fungicide, and Rodenticide Act, as amended, is acceptable for the 2000 growing 
season only subject to the following terms and conditions. 

1. For Bt field com grown outside cotton-growing areas (e.g., the Com Belt), grower 
agreements (Stewardship Agreements) will specify that growers must adhere to 
the refuge requirements as described in the Grower Guide/Product Use Guide 
and/or in supplements to the Grower Guide/Product Use Guide. Specifically, 
growers must plant a minimum structured refuge of at least 20% non-Bt com. 
Insecticide treatments for control of European com borer, com earworm and/or 
Southwestern com borer may be applied only if economic thresholds are reached 
for one or more of these target pests. Economic thresholds will be determined 
using methods recommended by local or regional professionals (e.g., Extension 
Service agents, crop consultants). Instructions to growers will specify that 
microbial Bt insecticides must not be·applied to non-Bt com refuges. 

2. For the 2000 growing season, grower agreements (Stewardship Agreements) for 
Bt field com grown in cotton-growing areas will specify that growers must adhere 
to the refuge requirements as described in the Grower Guide/Product Use Guide 
and/or in supplements to the Grower/Product Use Guide. Specifically, growers in 
these areas must plant a minimum structured refuge of 50% non-Bt com. Cotton 
growing areas include the following States: Alabama, Arkansas, Georgia, Florida, 
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Louisiana, North Carolina, Mississippi, South Carolina, Oklahoma (only the 
co~nties of Bryan, Caddo, Canadian, Garvin, and Grady), Tennessee (only the 
counties of Carroll, Chester, Crockett, Fayette, Franklin, Gibson, Hardeman, 
Hardin, Haywood, Hendersen, Lake, Lauderdale, Lawrence, Linclon, McNairy, 
Madison, Obion, Rutherford, Shelby, and Tipton), Texas (except the counties of 
Carson, Dallam, Hansford, Hartley, Hutchinson, Lipscomb, Moore, Ochiltree, 
Roberts, and Sherman), Virginia (only the counties of Greensville, Isle of Wight, 
Northampton, Southampton; Sussex, Suffolk) and Missouri (only the counties of 
Butler, Dunkin, Mississippi, New Madrid, Pemiscot, Scott, Stoddard). 

3. Requirements for refuge deployment will be described in the Grower 
Guides/Product Use Guides as described in Section D of the Industry IRM Plan 
submitted on April 19, 1999. Growers must continue to be required to plant only 
non-Bt com in the refuge and to plant the refuge within 'li mile of their Bt com 
acreage. In regions of the com belt where conventional insecticides have 
historically been.used to control ECB and SWCB, growers wanting the option to 
treat these pests must plant the refuge within lf.l mile of their Bt com. Refuge 
planting options include: separate fields, blocks within fields (e.g., along the 
edges or headlands), and strips across the field. When planting the refuge in strips 
across the field, growers must be instructed to plant multiple non-Bt rows 
whenever possible .. 

4. You must submit descriptions of your IRM education programs, along with copies 
ofthe currently available educational materials, by February 7, 2000. Other 
materials for the 2000 growing season must be provided to the Agency as they 
become available for distribution. 

5. The current insect monitoring programs must be expanded to include 
Southwestern com borer (SWCB) and com earworm (CEW), in addition to 
European com borer (ECB). The expanded program must focus monitoring in 
areas that typically have a high density ofBt com or have historically been prone 
to high levels of com borer pressure and where the refuge areas may more likely 
be treated with insecticides. Plans for your modified monitoring plan must be 
provided to the Agency by March 31, 2000 for review. 

6. You must assess the feasibility ofusing the F2 screen, sentinel plots, and in-field 
screening kits to increase the sensitivity of resistance monitoring in 2000. By 
January 31,2001, you must provide the Agency with the results from these 
investigations. 

7. The current definition of confirmed insect resistance must be used as described in 
Section E of the Industry IRM Plan. Agency approval will be sought prior to 
implementation of any modified definition of confirmed insect resistance. 
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8. When resistance has been demonstrated to have occurred, you must stop sale and 
distribution ofBt com in the counties where the resistance has been shown until 
an effective local mitigation plan approved by EPA has been implemented. 

EPA understands that legal constraints will not allow the amendment of grower 
guides or agreements currently in effect to require remedial actions to be taken by 
the grower. Therefore, Monsanto assumes responsibility for the implementation 
of resistance mitigation actions undertaken in response to the occurrence of 
resistance during the 2000 growing season. EPA interprets "suspected resistance" 
to mean, in the case of reported product failure, that the com in question has been. 
confirmed to be Bt com, that the seed used had the proper percentage of com 
expressing Bt protein, that the relevant plant tissues are expressing the expected 
level ofBt protein, that it has been ruled out that species not susceptible to the 
protein could be responsible for the damage, that no climatic or cultural reasons 
could be responsible for the damage, and that other reasonable causes for the 
observed product failure have been ruled out. The Agency does not interpret 
"suspected resistance" to mean grower reports of possible control failures, nor 
does the Agency intend that extensive field studies and testing to fully 
scientjfically confirm insect resistance be completed before responsive measures 
are undertaken. · 

9. Several.aspects of the IRM Plan will operate in synergy to promote grower 
compliance, however, the cornerstones of the compliance program must be the: 

Grower Guides 

These Guides must be distributed to each seed customer and updated on an annual basis, as 
needed. The Guides provide complete information for growers regarding routine IRM practices 
that must be employed, and will be a primary educational and reference tool. Agreed-upon 
requirements and additional information that cannot be included in the Grower Guides for 2000 
(e.g., because the requirements were enacted after printing and distribution of the Grower 
Guides) must be conveyed via supplemental communications to Bt field com seed customers. 

Stewardship A2reement f2rower aereement). 

Each grower who purchases Bt field com seed must be required to sign a Stewardship 
Agreement, which will obligate the grower to follow the requU:ed IRM practices as specified in 
the Grower Guide/Product Use Guide and/or in supplements thereof. 

A Strong and Multi-Pronged Grower Education Program. 

A variety of methods must be employed to promote grower education and to continue to 
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reinforce the need for adherence to all aspects of the IRM program. 

Additional mechanisms must also be used to promote erower compliance, includine: 

Training of sales personnel, seed dealers and technical support staff. 

Coordination and reinforcement of!RJ.\1 requ.irements through other organizations (e.g., NC-205, 
the Cooperative Extension Service, USDA, National Corn Growers Assn. (NCGA), American 
Crop Protection Assn., Biotechnology Industry Organization, crop consultants and other crop 
professionals). 

10. You must implement a survey approach similar to the Iowa State 
University Bt Corn Survey (e.g., Pilcher and Rice, 1999) A statistically 
valid sample, as determined by Independent market research, ofBt corn 
growers in key states will be surveyed by a third-party. Bt corn growers 
will be included based upon a proportionately stratified random sample 
designed to balance the survey evenly across seed companies and 
geographies. In addition to demographic information, the survey will 
include questions related to insect resistance management such as: 

i) What is your primary source of information on Bt corn? 

ii) What percentage of your acres were planted to Bt corn this 
year? 

iii) Are you following a recommended insect resistance 
management strategy? 

iv) Ifyou plant most of your acreage to Bt corn, are you likely to 
scout your non-Bt corn for economically damaging populations 
of corn borers? 

v) Did you treat your Bt corn acres with an insecticide? 

vi) What planting pattern did you use for your refuge? 

o Planted Bt corn as one block in one field. 
o Planted Bt corn in one block in every field. 
0 Split seed boxes in the planter and alternated every row or 

several rows with Bt and non-Bt corn in every field. 
· o Planted Bt corn in large strips alternated with large strips of a 

non- Bt co..rn hybrid. 

4 



o Planted Bt com in an entire field and planted the border around 
the field with non-Bt com. 

0 Planted pivot comers to non-Bt com with the irrigated area of the 
field planted to Bt com. 

11. Survey results and other available information must be used to identify 
geographic areas of non-compliance with insect resistance management 
plans. As described in the Industry IRM Plan, an intensified grower 
education program will be conducted in these geographic areas prior to the 
following growing season. If individual non-compliant growers are 
identified, they must be restricted from future purchases ofBt com seed. 

12. By February 7, iOOO you must provide total Bt com units sold (or the 
corresponding acreage estimates) during the 1999 season (by state and· 
county), as well as theresults ofiRM research and monitoring conducted 
since the previous annual report (ofJanuary 1999). 

13. You must conveythe following instructions via the Grower 
Guides/Product Use Guides or supplemental informational material 
provided to growers: 

"The potential for non-target species (e.g., monarch butterfly larvae) to be affected by Bt corn pollen 
remains under study. As an interim measure, the EPA is encouraging growers to place the non-Bt 
corn refuge between Bt corn and habitats such as prairies, forests, conservation areas, and 
roadsides." 

We note (subject to the terms and conditions ofthe registration) that this registration will 
expire on April 1, 2001 unless the registration is further ainended by EPA. 

. Should you have any questions with regard to this letter, please contact Mike Mendelsohn 
ofPhi1 Hutton's staff at (703) 308-8715. 

Sincerely, 

~LJL/U~&~ 
~anet L. Andersen, Ph.D., Director 

Biopesticides and Pollution 
Prevention Division (7 511 C) 
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Mr. Terry Stone 
Regulatory Affairs Manager 
Monsanto Company 
700 Chesterfield Parkway North 
St. Louis, MO 63198 

Dear Mr. Stone: 

JAN 3 1 [0UU 

Subject: Amendment RequestDated January 27, 2000 (Cover "Letter Dated January 28, 
2000) in Response to EPA Letter ofDecember 20, 1999 Regarding Conditions of 
Extensions ofBt Field Com Registration Amendments and Modifications to Bt 
Field Com Registrations for the 2000 Growing Season; 
EPA Registration 524-489 

The amendment application outlined in your application and letter dated January 27th and 
281

\ 2000 referred to above, submitted in connection with registration under the Federal 
Insecticide, Fungicide, and Rodenticide Act, as amended, is acceptable for the 2000 growing 
season only subject to the following terms and conditions. 

1. For Bt field com grown outside cotton-growing areas (e.g., the Com Belt), grower 
agreements (Stewardship Agreements) will specify that growers must adhere to 
the refuge requirements as described in the Grower Guide/Product Use Guide 
and/or in supplements to the Grower Guide/Product Use Guide. Specifically, 
growers must plant a minimum structured refuge of at least 20% non-Bt com. 
Insecticide treatments for control of European com borer, com earworrn and/or 
Southwestern com borer may be applied only if economic thresholds are reached 
for one or more of these target pests. Economic thresholds will be determined 
using methods recommended by local or regional professionals (e.g., Extension 
Service agents, crop consultants). Instructions to growers will specify that 
microbial Bt insecticides must not be applied to non-Bt com refuges. 

2. For the 2000 growing season, grower agreements (Stewardship Agreements) for 
Bt field com grown in cotton-growing areas will specify that growers must adhere 
to the refuge requirements as described in the Grower Guide/Product Use Guide 
and/or in supplements to the Grower/Product Use Guide. Specifically, growers in 
these areas must plant a minimum structured refuge of 50% non-Bt com. Cotton 
growing areas include the following States: Alabama, Arkansas, Georgia, Florida, 



Louisiana, North Carolina, Mississippi, South Carolina, Oklahoma (only the 
counties of Bryan, Caddo, Canadian, Garvin, and Grady), Tennessee (only the 
counties of Carroll, Chester, Crockett, Fayette, Franklin, Gibson, Hardeman, 
Hardin, Haywood, Hendersen, Lake, Lauderdale, Lawrence, Linclon, McNairy, 
Madison, Obion, Rutherford, Shelby, and Tipton), Texas (except the counties of 
Carson, Dallam, Hansford, Hartley, Hutchinson, Lipscomb, Moore, Ochiltree, 
Roberts, and Sherman), Virginia (only the counties ofGreensville, Isle of Wight, 
Northampton, Southampton, Sussex, Suffolk) and Missouri (only the counties of 
Butler, Dunkin, Mississippi, New Madrid, Pemiscot, Scott, Stoddard). 

3. Requirements for refuge deployment will be described in the Grower 
Guides/Product Use Guides as described in Section D of the Industry IRM Plan 
submitted on April19, 1999. · G~owers must continue to be required to plant unly 
non-Bt com in the refuge and to plant the refuge within Y2 mile of their Bt com 
acreage. In regions of the com belt where conventional insecticides have 
historically been used to control ECB and SWCB, growers wanting the option to 
treat these p·ests must plant the refuge within '/; mile of their Bt com. Refuge 
planting options include: separate fields, blocks within fields (e.g., along the 
edges or headlands), and strips across the field. When planting the refuge in strips 
across the field, growers must be instructed to plant multiple non-Bt rows 
whenever possible. 

4. You must submit descriptions of your IRM education programs, along with copies 
ofthe currently available educational materials, by February 7, 2000. Other 
materials for the 2000 growing season must be provided to the Agency as they 
become available for distribution. 

5. The current insect monitoring programs must be expanded to include 
Southwestern com borer (SWCB) and com earworm (CEW), in addition to . 
European com borer (ECB). The expanded program must focus monitoring in 
areas that typically have a high density ofBt com or have historically been prone 
to high levels of com borer pressure and where the refuge areas may more likely 
be treated with insecticides. Plans for your modified monitoring plan must be 
provided to the Agency by March 31, 2000 for review. 

6. You must assess the feasibility ofusing the F2 screen, sentinel plots, and in-field 
screening kits to increase the sensitivity of resistance monitoring in 2000. By 
January 31,2001, you must provide the Agency with the results from these 
investigations. 

7. The current definition of confirmed insect resistance must be used as described in 
Section E of the Industry IRM Plan. Agency approval will be sought prior to 
implementation of any modified definition of confirmed insect resistance. 
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8. When resistance has been demonstrated to have occurred, you must stop sale and 
distribution ofBt com in the counties where the resistance has been shown until 
an effective local mitigation plan approved by EPA has been implemented. 

EPA understands that legal constraints will not allow the amendment of grower 
guides or agreements currently in effect to require remedial actions to be taken by 
the grower. Therefore, Monsanto assumes responsibility for the implementation 
of resistance mitigation actions undertaken in response to the occurrence of 
resistance during the 2000 growing season. EPA interprets "suspected resistance" 
to mean, in the case of reported product failure, that the com in question has been 
confirmed to be Bt com, that the seed used had the proper percentage of com 
expressing Bt protein, that the relevant plant tissues are expressing the expected 
level ofBt protein, that it has been ruled out that species not susceptible to the 
protein could be responsible for the damage, that no climatic or cultural reasons 
could be responsible for the damage, and that other reasonable causes for the 
observed product failure have been ruled out. The Agency does not interpret 
"suspected resistance" to mean grower reports of possible control failures, nor 
does the Agency intend that extensive field studies and testing to fully 
scientifically confirm insect resistance be completed before responsive measures 
are undertaken. · 

9. Several aspects of the IRM Plan will operate in synergy to promote grower 
compliance, however, the cornerstones of the compliance program must be the: 

Grower Guides 

These Guides must be distributed to each seed customer and updated on an annual basis, as 
needed. The Guides provide complete information for growers regarding routine IRM practices 
that must be employed, and will be a primary educational and reference tool. Agreed-upon 
requirements and additional information that cannot be included in the Grower Guides for 2000 
(e.g., because the requirements were enacted after printing and distribution of the Grower 
Guides) must be conveyed via supplemental communications to Bt field com seed customers. 

Stewardship Aereement ferower aereement). 

Each grower who purchases Bt field com seed must be required to sign a Stewardship 
Agreement, which will obligate the grower to follow the required IRM practices as specified in 
the Grower Guide/Product Use Guide and/or in supplements thereof. 

A Strone and Multi-Proneed Grower Education Program. 

A variety of methods must be employed to promote grower education and to continue to 

3 



reinforce the need for adherence to all aspects of the IRM program. 

Additional mechanisms must also be used to promote erower compliance, includine: 

Training of sales personnel, seed dealers and technical support staff. 

Coordination and reinforcement ofiRM requirements through other organizations (e.g., NC-205, 
the Cooperative Extension Service, USDA, National Corn Growers Assn. (NCGA), American 
Crop Protection Assn., Biotechnology Industry Organization, crop consultants arid other crop 
professionals). 

10. You must implement a survey approach similar to the Iowa State 
University Bt Corn Survey (e.g., Pilcher and Rice, 1999) A statistically 
valid sample, as determined by Independent market research, ofBt corn 
growers in key states will be surveyed by a third-party. Bt corn growers 
will be included based upon a proportionately stratified random sample 
designed to balance the survey evenly across seed companies and 
geographies. In addition to demographic information, the survey _will 
include questions related to insect resistance management such as: 

i) What is your primary source of information on Bt corn? 

ii) What percentage of your acres were planted to Bt corn this 
year? 

iii) Are you following a recommended insect resistance 
management strategy? 

iv) If you plant most of your acreage to Bt corn, are you likely to 
scout your non-Bt corn for economically damaging populations 
of corn borers? 

v) Did you treat your Bt corn acres with an insecticide? 

vi) What planting pattern did you use for your refuge? 

0 Planted Bt corn as one block in one field. 
0 Planted Bt corn in one block in every field. 
0 Split seed boxes in the planter and alternated every row or 

several rows with Bt and non-Bt corn in every field. 
o Planted Bt corn in large strips altern.ated with large strips of a 

non- Bt corn hybrid. 
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o Planted Bt corn in an entire field and planted the border around 
the field with non-Bt corn. 

0 Planted pivot corners to non-Bt corn with the irrigated area of the 
field planted to Bt corn. 

11. Survey results and other available information must be used to identify 
geographic areas of non-compliance with insect resistance management 
plans. As described in the Industry IRM Plan, an intensified grower 
education program will be conducted in these geographic areas prior to the 
following growing season. If individual non-compliant growers are 
identified, they mustoe restricted from future purchases ofBt com seed. 

12. By February 7, 2000 you must provide total Bt com units sold (or the 
corresponding acreage estimates) during the 1999 season (by state and 
county), as well as the results of IRM research and· monitoring conducted 
since the previous annual report (of January 1999). 

13. You must convey the .following instructions via the Grower 
Guides/Product Use Guides or supplemental informational material 
provided to growers: 

"The potential for non-target species (e.g., monarch butterfly larvae) to be affected by Bt corn pollen 
remains under study. As an interim measure, the EPA is encouraging growers to place the non-Bt 
corn refuge between Bt corn and habitats such as prairies, forests, conservation areas, and 
roadsides." · 

We note (subject to the terms and conditions of the registration) that this registration will 
expire on April 1, 2001 unless the registration is further amended by EPA. 

Should you have any questions with regard to this letter, please contact Mike Mendelsohn 
ofPhil Hutton's staff at (703) 308-8715. 

Sincerely, 

Lrr~?l~ 
anet L. Andersen, Ph.D., Director 

Biopesticides and Pollution 
Prevention Division (7511C) 
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Note to the File for EPA Reg. Nos. 524-489 and 67979-1 

On January 31, 2000, BPPD approved amendments for these products regarding use 
during the 2000 growing season. The original letters that were signed and sent out via facsimile 
on January 31, 2000 had numerous spacing problems in the layout of the printing. We 
subsequently retyped the original letters and dated them January 31, 2000. No changes were 
made to the letters other than improving the spacing and layout of the printing. 

~~ 
Date 



Mr. Terry Stone 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

Regulatory Affairs Manager 
Monsanto Company 
700 Chesterfield Parkway North 
St. Louis, MO 63198 

Dear Dr.~ 

OFFICE OF 
PREVENTION. PESTICIDES AND 

TOXIC SUBSTANCES 

7 F·-r 
Subject: .. Amendment Request Dated January 27, 2000 (Cover Letter Dated Dated January 28, 
·7 2000) in Response to EPA Letter ofDecember 20, 1999 Regarding Conditions of 
~ Extension ofBt Field Com Registration Amendments and Modifications to Bt Field 
~> Com Registrations for the 2000 Growing Season; 
-~ EPA Registration 524-489 

The amendment application outlined in your application and letter dated January 27 and 
281

h, 2000, referred to above, submitted in connection with registration under the Federal 
Insecticide, Fungicide, and Rodenticide Act, as amended, is acceptable for the 2000 growing 
season only subject to the following terms and conditions. 

J, · ) Pc~ 
---~ <·~·'ji ______ .,.... 

I. For Bt field com grown outside cotton-growing areas (e.g., the Com Belt), grower 
agreements (Stewardship Agreements) will specify that growers must adhere to the refuge 
requirements as described in the Grower Guide/Product Use Guide and/or in supplements 
to the Grower Guide/Product Use Guide. Specifically, growers must plant a minimum 
structured refuge of at least 20% non-Bt com. Insecticide treatments for control of 
European com borer, com earworm and/or Southwestern com borer may be applied only 
if economic thresholds are reached for one or more of these target pests. Economic 
thresholds will be determined using methods recommended by local·or regional 
professionals (e.g., Extension Service agents, crop consultants). Instructions to growers 
will specify that microbial Bt insecticides must not be applied to non-Bt com refuges. 

2. For the 2000 growing season, grower agreements (Stewardship Agreements) for Bt field 
com grown in cotton-growing areas will specify that growers must adhere to the refuge 
requirements as described in the Grower Guide/Product'Use Guide and/or in supplements 
to the Grower Guide/Product Use Guide. Specifically, growers in these areas must plant 
a minimum structured refuge of 50% non-Bt com. Cotton growing areas include the 
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following States: Alabama, Arkansas, Georgia, Florida, Louisiana, North Carolina, 
Mississippi, South Carolina, Oklahoma (only the counties of Bryan, Caddo, Canadian, 
Garvin, and Grady), Tennessee (only the counties of Carroll, Chester, Crockett, Fayette, 
Franklin, Gibson, Hardeman, Hardin, Haywood, Hendersen, Lake, Lauderdale, Lawrence, 
Linclon, McNairy, Madison, Obion; Rutherford, Shelby, and Tipton), Texas (except the 
counties of Carson, Dallam, Hansford, Hartley, Hutchinson, Lipscomb, Moore, Ochiltree, 
Roberts, and Sherman), Virginia (only the counties ofGreensville, Isle of Wight, 
Northampton, Southampton, Sussex, Suffolk) and Missouri (only the counties ofButler, 
Dunkin, Mississippi, New Madrid, Pemiscot, Scott, Stoddard). · 

3. Requirements for refuge deployment will be described in the Grower Guides/Product Use 
Guides as described in Section D of the Industry IRM Plan submitted on April 19, 1999.· 
Growers must continue to be required to plapt only non-Bt corn in the refuge and to plant 
the refuge within Y2 mile of their Bt corn acreage. In regions of the corn belt where 
conventional insecticides have historically been used to control ECB and SWCB, growers 
wanting the option to treat these pests must plant the refuge within~ mile of their Bt · 
com. Refuge planting options include: separate fields, blocks within fields (e.g., along 
the edges or headlands), and strips across the field. When planting the refuge in strips 
across the field, growers must be instructed to plant multiple non-Bt rows whenever 
possible. 

4. ·You must submit descriptions ofyour IRM education programs, along with copies of the 
currently available educational materials, by February 7, 2000. Other materials for the 
2000 growing season must be provided to the Agency as they become available for 
distribution. 

5. The current insect monitoring programs must be expanded to include Southwestern com 
borer (SWCB) and com earworm (CEW), in addition to European corn borer (ECB). The 
expanded program must focus monitoring in areas that typically have a high density of Bt 
com or have historically been prone to high levels of com borer pressure and where the 
refuge areas may more likely be treated with insecticides. Plans for your modified 
monitoring plan must be provided to the Agency by March 31, 2000 for review. 

6. You must assess the feasibility of using the F2 screen, sentinel plots, and in-field 
screening kits to increase the sensitivity of resistance monitoring in 2000. By January 
.31, 2001, you must provide the Agency with the results from these investigations. 

7. The current definition of confirmed insect resistance must be used as described in Section 
E of the Industry IRM Plan. Agency approval will be sought prior to implementation of 
any modified definition of confirmed insect resistance. 

8. When resistance has been demonstrated to have occurred, you must stop sale and 
distribution of Bt corn in the counties where the resista.nce has been shown until an 
effective local mitigation plan approved by EPA has been implemented. 
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EPA understands that legal constraints will not allow the amendment of grower 
guides or agreements .currently in effect to require remedial actions to be taken by 
the grower. Therefore, Monsanto assumes responsibility for the implementation of 
resistance mitigation actions undertaken in response to the occurrence of resistance 
during the 2000 growing season. EPA interprets "suspected resistance" to mean, in 
the case of reported product failure, that the corn in question has been confirmed to 
be Bt corn, that the seed used had the proper percentage of corn expressing Bt 
protein, that the relevant plant tissues are expressing the expected level of Bt protein, 
that it has been ruled out that species not susceptible to the protein could be 
responsible for the damage, that no climatic or cultural reasons could be responsible 
for the damage, and that other reasonable causes for the observed product failure 
have been ruled out. The Agency does not interpret "suspected resist'lnce" to mean 
grower reports of possible control failures, nor does the Agency intend that extensive 
field studies and testing to fully scientifically confirm insect resistance be completed 
before responsive measures are undertaken. 

9. Several aspects of the IRM Plan will operate in synergy to promote grower compliance, 
however, the cornerstones of the compliance program must be the: 

Grower Guides 

-;.> These Guides must be distributed to each seed customer and updated on an annual basis, as 
needed. The Guides provide complete information for growers regarding routine IRM practices 
that must be employed, and will be a primary educational and reference tool. Agreed--upon 
requirements and additional information that cannot be included in the Grower Guides for 2000 
(e.g., because the requirements were enacted after printing and distribution of the Grower 
Guides) must be conveyed via supplemental communications to Bt field com seed customers. 

Stewardship Aereement (erower aereement). 

-~Each grower who purchases Bt field com seed must be required to sign a Stewardship 
Agreement, which will obligate the grower to follow the required IRM practices as specified in . 
the Grower Guide/Product Use Guide and/or in supplements thereof. 

A Strone and Multi-Proneed Grower Education Proeram. 

'- A variety of methods must be employed to promote grower education and to continue to 
reinforce the need for adherence to all aspects ofthe IRM program. 

Additional mechanisms must also be used to promote erower compliance, includine: 

Training of sales personnel, seed dealers and technical support staff. 

Coordination and reinforcement ofiRM requirements through other organizations (e.g., NC-205, 
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the Cooperative Extension Service, USDA, National Com Growers Assn. (NCGA), American 
Crop Protection Assn., Biotechnology Industry Organization, crop consultants and other crop 
professionals). /\, 

\ . ·. ·; 
\J 

10. You must implement a survey approach similar to the Iowa State University Bt Com 
~Survey (e.g., Pilcher and Rice, 1999) A statistically valid sample, as determined by 
(independent market research, ofBt com growers in key states will be surveyed by a 
third- party. Bt com growers will be included based upon a proportionately stratified 
random sample designed to balance the survey evenly across seed companies and 
geographies. In addition to demographic information, the survey will include questions 
rela.ted to insect.\.)esistance management such as: : 

I ") Wh . . f. fi . B ? J; {71 at ts your pnmary source o m ormation on t com. 
0- ~ii) What percentage of your acres were planted.to Bt com this year? 

iii) Are you following a recommended insect resistance management strategy? 
iv) If you plant most" of your acreage to Bt com, are you likely to scout yournon

Bt com for economically damaging populations of com borers? 
v) Did you treat your Bt tom acres with an insecticide? 

vi) What planting pattern did you use for your refuge? 

Planted Bt com as one block in one field. 
Planted Bt com in one block iv every field. 
Split seed boxes in the planter and alternated every row or several rows with Bt 
and non-Bt com in every field. 
Planted Bt com in large strips alternated with large strips of a non-Bt com hybrid. 
Planted Bt com in an entire field and planted the b'order around the field with non
Btcom. 
Planted pivot comers to non-Bt com with the irrigated. area of the field planted to 
Bt com. 

~1· c$, I. 

11. Surv~ results and other available information must be used to identify geographic areas of 
non-compliance with insect resistance management plans. As described in the Industry IRM 
Plait, an intensified grower education program will be conducted in these geographic areas 
prior to the following growing season. If indi~idual non-compliant growers are identified, 
they must be restricted from future purchases ofBt com seed. 

j r.r!A-

12. 

r • 
' ....,\ 

By February 7, 2000 you must provide total Bt com units sold (or the corresponding 
acreage estimates) during the 1999 season (by state and county), as well as the results of 
IRM research and monitoring conduct'ed since the previous annual report (of January 1999). 
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13. You must convey the following instructions via the Grower Guides/Product Use Guides 
or supplemental informational material provided to growers: 

"The potential for non-target species (e.g., monarch butterfly larvae) to be affected by Bt corn pollen 
remains under study. As an interim measure, the EPA is encouraging growers to place the non-Bt 
corn refuge between Bt corn and habitats such as prairies, forests, conservation areas, and 
roadsides." 

We note (subject to the terms and conditions of the registration) that this registration will 
expire on April 1, 2001 unless the registration is further amended by EPA. 

Should you have any ques.tion!) with regard to this letter, please contact Mike Mendelsohn 
ofPhil Hutton's staff at (703) 308-8715. 

Sincerely, , a 
... d!~l-/_ u~ 

&k=:-:------...:----+.-vi { 2 chJL p 
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Fax 31/.f~ 737~ 70:r5 

NUMBER OF PAGES: C 
DATE: /j)(/60 

FROM: Janet L. Andersen, Ph.D, Director 
Biopesticides & Pollution Prevention Division 
Office of Pesticide Programs . 
US Environml:mtal ProteCtion Agency 
401M St, S.W., Washington, D.C. 20460 
Phone (703) 308-8128 
FAX (703) 308-7026 
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Mr. Terry Stone 
Regulatory Affairs Manager 
Monsanto Company 
700 Chesterfield Parkway North 
St. Louis, MO 63198 

Dear Dr. Ward: 

Subject: Amendment Request Dated January 27, 2000 (Cover Letter Dated Dated January 28, 
2000) in Response to EPA Letter ofDecember 20, 1999 Regarding Conditions of 
Extension ofBt Field Corn Registration Amendments and Modifications to Bt Field 
Corn Registrations for the 2000 Growing Season; 

EPA Registration 524-489 

The amendment application outlined in your application and letter dated January 27 and · 
28 1

\ 2000, referred to above, submitted in connection with registration under the Federal 
Insecticide, Fungicide, and Rodenticide Act, as amended, is acceptable for the 2000 growing 
season only subject to the following terms and conditions. 

I. For Bt field com grown outside cotton-growing areas (e.g., the Corn Belt), grower 
agreements (Stewardship Agreements) will specify that growers must adhere to the refuge 
requirements as described in the Grower Guide/Product Use Guide and/or in supplements 
to the Grower Guide/Product Use Guide. Specifically, growers must plant a minimum 
structured refuge of at least 20% non-Bt com. Insecticide treatments for control of 
European com borer, corn earworm and/or Southwestern corn borer may be applied only 
if economic thresholds are reached for one or more of these target pests. Economic 
thresholds will be determined using methods recommended by local or regional 
professionals (e.g., Extension Service agents, crop consultants). Instructions to growers 
will specify that microbial Bt insecticides must not be applied to non-Bt com refuges. 

2. For the 2000 growing season, grower agreements (Stewardship Agreements) for Bt field 
corn grown in cotton-growing areas will specify that growers must adhere to the refuge 
requirements as described in the Grower Guide/Product Use Guide and/or in supplements 
to the Grower Guide/Product Use Guide. Specifically, growers in these areas must plant 
a minimum stmctured refuge of 50% non-Bt corn. Cotton growing areas include the 





following States: Alabama, Arkansas, Georgia, Florida, Louisiana, North Carolina, 
Mississippi, South Carolina, Oklahoma (only the counties of Bryan, Caddo, Canadian, 
Garvin, and Grady), Tennessee (only the counties of Carroll, Chester, Crockett, Fayette, 
Franklin, Gibson, Hardeman, Hardin, Haywood, Hendersen, Lake, Lauderdale, Lawrence, 
Linclon, McNairy, Madison, Obion, Rutherford, Shelby, and Tipton), Texas (except the 
counties of Carson, Dallam, Hansford, Hartley, Hutchinson, Lipscomb, Moore, Ochiltree, 
Roberts, and Sherman), Virginia (only the counties of Greensville, Isle of Wight, 
Northampton, Southampton, Sussex, Suffolk) and Missouri (only the counties of Butler, 
Dunkin, Mississippi, New Madrid, Pemiscot, Scott, Stoddard). 

3. Requirements for refuge deployment will be described in the Grower Guides/Product Use 
Guides as described in Section D of the Industry IRM Plan submitted on April 19, 1999 .. 
Growers must continue to be required to plant only non-Bt com in the refuge and to plant 
the refuge within Y2 mile of their Bt corn acreage. In regions of the com belt where 
conventional insecticides have historically been used to control ECB and SWCB, growers 
wanting the option to treat these pests must plant the refuge within lf.t mile of their Bt 
com. Refuge planting options include: separate fields, blocks within fields (e.g., along 
the edges or headlands), and strips across the field. When planting the refuge in strips 
across the field, growers must be instructed to plant multiple non-Bt rows whenever 
possible. 

4. You must submit descriptions of your IRM education programs, along with copies of the 
currently available educational materials, by February 7, 2000. Other materials for the 
2000 growing season must be provided to the Agency as they become available for 
distribution. · 

5. The current insect monitoring programs must be expanded to include Southwestern com 
borer (SWCB) and com earworm (CEW), in addition to European com borer (ECB). The 
expanded program must focus monitoring in areas that typically have a high density of Bt 
com or have historically been prone to high levels of com borer pressure and where the 
refuge areas may more likely be treated with insecticides. Plans for your modified 
monitoring plan must be provided to the Agency by March 31, 2000 for review. 

6. You must assess the feasibility of using the F2 screen, sentinel plots, and in-field 
screening kits to increase the sensitivity of resistance monitoring in 2000. By January 
31, 2001, you must provide the Agency with the results from these investigations. 

7. The current definition of confirmed insect resistance must be used as described in Section 
E of the Industry IRM Plan. Agency approval will be sought prior to implementation of 
any modified definition of confirmed insect resistance. 

8. When resistance has been demonstrated to have occurred, you must stop sale and 
distribution of Bt corn in the counties where the resistance has been shown until an 
effective local mitigation plan approved by EPA has been implemented. 
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EPA understands that legal constraints will not allow the amendment of grower 
guides or agreements currently in effect to require remedial actions to be taken by 
the grower. Therefore, Monsanto assumes responsibility for the implementation of 
resistance mitigation actions undertaken in response to the occurrence of resistance 
during the 2000 growing season. EPA interprets "suspected resistance" to mean, in 
the case of reported product failure, that the corn in question has been confirmed to 
be Bt corn, that the seed used had the proper percentage of corn expressing Bt 
protein, that the relevant plant tissues are expressing the expected level of Bt protein, 
that it has been ruled out that species not susceptible to the protein could be 
responsible for the damage, that no climatic or cultural reasons could be responsibie 
for the damage, and that other reasonable causes for the observed product failure 
have been ruled out. The Agency does not interpret "suspected resistance" to mean 
grower reports of possible control failures, nor does the Agency intend that extensive 
field studies and testing to fully scientifically confirm insect resistance be completed 
before responsive measures are undertaken. 

9. Several aspects of the IRM Plan will operate in synergy to promote grower compliance, 
however, the cornerstones of the compliance program must be the: 

Grower Guides 

These Guides must be distributed to each seed customer and updated on an annual basis, as 
needed. The Guides provide complete information for growers regarding routine IRM practices 
that must be employed, and will be a primary educational and reference tool. Agreed-upon 
requirements and additional information that cannot be included in the Grower Guides for 2000 
(e.g., because the requirements were enacted after printing and distribution of the Grower 
Guides) must be conveyed via supplemental communications to Bt field corn seed customers. 

Stewardship Agreement (grower agreement). 

Each grower who purchases Bt field com seed must be required to sign a Stewardship 
Agreement, which will obligate the grower to follow the required IRM practices as specified in 
the Grower Guide/Product Use Guide and/or in supplements thereof. 

A Strong and Multi-Pronged Grower Education Program. 

A variety of methods must be employed to promote grower education and to continue to 
reinforce the need for adherence to all aspects of the IRM program. 

Additional mechanisms must also be used to promote grower compliance, including: 

Training of sales personnel, seed dealers and technical support staff. 

Coordination and reinforcement ofiRM requi"rements through other organizations (e.g., NC-205, 
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the Cooperative Extension Service, USDA, National Com Growers Assn. (NCGA), American 
Crop Protection Assn., Biotechnology Industry Organization, crop consultants and other crop 
professionals). 

10. You must implement a survey approach similar to the Iowa State University Bt Com 
Survey (e.g., Pilcher and Rice, 1999) A statistically valid sample, as determined by . 
Independent market research, ofBt com growers in key states will be surveyed by a 

third- party. Bt com growers will be included based upon a proportionately stratified 
random sample designed to balance the survey evenly across seed companies and 
geographies. In addition to demographic information, the survey will include questions 
related to insect resistance management such as: 

i) What is your primary source of information on Bt com? 
ii) What percentage of your acres were planted to Bt com this year? 
iii) Are you following a recommended insect resistance management strategy? 
iy) If you plant most ofyour acreage to Bt com, are you likely to scout your non-

Bt corn for economically damaging populations of com borers? 
v) Did you treat your Bt corn acres with an insecticide? 

vi) What planting pattern did you use for your refuge? 

Planted Bt com as one block in one field. 
Planted Bt corn in one block in every field. 
Split seed boxes in the planter and alternated every row or several rows with Bt 
and non-Bt com in every field. 
Planted Bt corn in large strips alternated with large strips of a non-Bt com hybrid. 
Planted Bt com in an entire field and planted the border around the field with non
Bt corn. 
Planted pivot comers to non-Bt com with the irrigated area of the field planted to 
Bt corn. 

. . 

11. Survey results and other available information must be used to identify geographic areas of 
non-compliance with insect resistance management plans. As described in the Industry IRM 
Plan, an intensified grower education program will be conducted in these geographic areas 
prior to the following growing season. If individual non-compliant growers are identified, 
they must be restricted from future purchases ofBt corn seed. 

12. By February 7, 2000 you must provide total Bt com units sold (or .the corresponding 
acreage estimates) during the 1999 season (by state and county), as well as the results of 
IRM research and monitoring conducted since the previous annual report (of January 1999). 
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13. 

•· 

You must convey the following instructions via the Grower Guides/Product Use Guides 
or supplemental informational material provided to growers: 

"The potential for non-target species (e.g., monarch butterfly larvae) to be affected by Bt corn pollen 
remains under study. As an interim measure, the EPA is encouraging growers to place the non-Bt 
corn refuge between Bt corn and habitats such as prairies, forests, conservation areas, and 
roadsides." 

We note (subject to the terms and conditions ofthe registration) that this registration wili 
expire on April 1, 2001 unless the registration is further amended by EPA. 

Should you have any questions with regard to this letter, please contact Mike Mendelsohn 
ofPhil Hutton's staff at (703) 308-8715. 

s· cerely, r /J .') . 
adl-£~ 
et L. Andersen, Ph.D. 

Director 
Biopesticides and Pollution 
Prevention Division (7511C) 
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UHITED STATES ENVIRONMENTAL PRi, rECTION AGEHCY 

Mr. Teny Stone 
. Regulatory Affairs Manager 

Monsant<;> Company 
700 Chesterfield Parkway North 
St. Louis;Mo 63198 

Dear Dr. Ward: 

Subject: Amendment Request Dated January 27, 2000 (Cover Letter Dated Dated January 28, 
2000) in Response to EPA Letter ofDecember 20, 1999 Regarding Conditions of 
Extension ofBt Field Com Registration Amendments and Modifications to Bt Field 
Com Registrations for the 2000 Growing Season; 

EPA Registration 524-489 

. The amendment application outlined in your application and letter dated January 27 and 
28th, 2000, referred to above, submitted in connection with registration under the Federal 
Insecticide, Fungicide, and Rodenticide Act, as amended, is acceptable for the 2000 growing 
season only subject to the following terms and conditions. 

1. For Bt field com grown outside cotton-growing areas (e.g., the Com Belt), grower 
agreements (Stewardship Agreements) will specify that growers must adhere to the refuge 
requirements as described in the Grower Guide/Product Use Guide and/or in supplements · 
to the Grower Guide/Product Use Guide. Specifically, growers must plant a minimum 
structured refuge of at least 20% non-Bt com. Insecticide treatments for control of 
European com borer; com earworm and/or Southwestern com borer may be·applied only 
if economic thresholds are reached for one or more of these target pests. Economic 
thresholds will be determined using methods recommended by local or regional 
professionals (e.g., Extension Service agents, crop consultants). Instructions to growers 
will specify that microbial Bt insecticides must not be applied to non-Bt com refuges. 

2. For the 2000 growing season, grower agreements (Stewardship Agreements) for Bt field 
com grown in cotton-growing areas will specify that growers must adhere to the refuge 
requirements as described in the Grower Guide/Product Use Guide and/or in supplements 
to the Owwer Oaidei'~wdact Use QSIJitigHically, gmwets hi these areas·mus..-t ""p""'la~n,....t ___ _ 
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following. States: Alabama, Arkansas, Georgia, Florida, Louisiana, North Carolina, 
Mississippi, South Carolina, Oklahoma (only the counties ofBryan, Caddo, Canadian, 
Garvin, and Grady), Tennessee (only the counties of Carroll, Chester, Crockett, Fayette, 
Franklin, Gibson, Hardeman, Hardin, Haywood, Hendersen, Lake, Lauderdale, Lawrence, 
Linclon, McNairy, Madison, Obion, Rutherford, Shelby, and Tipton), Texas (except the 
counties of Carson, Dallam, Hansford, Hartley, Hutchinson, Lipscomb, Moore, Ochiltree, 
Roberts, and Sherman), Virginia (only the counties of Greensville, Isle of Wight, 
Northampton, Southampton, Sussex, Suffolk) and Missouri (only the counties ofButler, 
Dunkin, Mississippi, New Madrid, Pemiscot, Scott, Stoddard). 

3. Requirements for refuge deployment will be described in the Grower Guides/Product Use 
_ Guides as described in Sectjon D of the Industry IRM Plan submitted on April 19, 1999 .. 

Growers must continue to be required to plant only non-Bt com in the refuge and to plant 
the refuge within Yz mile of their Bt com acreage. In regions of the com belt where 
conventional insecticides have historically been used to control ECB and SWCB, growers 
wanting the option to treat these pests must plant the refuge within ~ mile of their Bt 
com. Refuge planting options include: separate fields, blocks within fields (e.g., along 
the edges or headlands), and strips across the. field. When planting the refuge in strips 
across the field, growers must be instructed to plant multiple non-Bt rows whenever 
possible. 

4. You must submit descriptions of your IRM education programs, along with copies of the 
currently available educational materials, by February 7, 2000. Other materials for the 
2000 growing season must be provided to the Agency as they become available for 
distribution. 

5. The current insect monitoring programs must be expanded to include Southwestern com 
· borer (SWCB) and com earworm (CEW), in addition to European com borer (ECB). The 

expanded program must focus monitoring in areas that typically have a high density ofBt 
com or have historically been prone to high levels of com borer pressure and where the 
refuge areas may more likely be treated with insecticides. Plans for your modified 
monitoring plan must be provided to the Agency by March 31,2000 for review. 

6. · You must assess the feasibility of using the F2 screen, sentinel plots, and in-field 
screening kits to increase the sensitivity of resistance monitoring in 2000. By January 
31, 2001, you must provide the Agency with the results from these investigations. 

7. The current definition of confirmed insect resistance must be used as described in Section 
E of the Industry IRM Plan. Agency approval will be sought prior to implementation of 
any modified definition of confirmed insect resistance. 

8. When resistance has been demonstrated to have occurred, you must stop sale and 
distribution of Bt corn in the counties where the resistance has been shown until an 
effective local mitigation plan approved by EPA has been implemented. 

2 



EPA understands that legal constraints will not allow the amendment of grower 
guides or agreements currently in effect to require remedial actions to be taken by 
the grower. Therefore, Monsanto assumes responsibility for the implementation of 
resistance mitigation actions undertaken in response to the occurrence of resistance 
during the 2000 growing season. EPA interprets "suspected resistance" to mean, in 
the case of reported product failure, that the corn in question has been confirmed to 
be Bt corn, that the seed used had the proper percentage of corn expressing Bt 
prote_in, that the relevant plant tissues are expressing the expected level of Bt protein, 
that it has been ruled out that species not susceptible to the protein could be 
responsible for the damage, that no climatic or cultural reasons could be responsible 
for the damage, and that other reasonable causes for Jhe observed product failure 
have been ruled out. The Agency does not interpret ~·suspected resistance" to mean 
grower reports of possible control failures, nor does the Agency intend that extensive 
field studies and testing to fully scientifically confirm insect resistance be completed 
before responsive measures are undertaken. 

9. Several aspects of the IRM Plan will operate in synergy to promote grower compliance, 
however, the cornerstones of the compliance program must be the: 

Grower Guides 

These Guides must be distributed to each seed customer and updated on an annual basis, as 
needed. The Guides provide complete information for growers regarding routine IRM practices 
that must be employed, and will be a primary educational and reference tool. Agreed-upon 
requirements and additional information that cannot be included in the Grower Guides for 2000 
(e.g., because the requirements were enacted after printing and distribution of the Grower 
Guides) must be conveyed via supplemental communications to Bt field com seed customers. 

Stewardship Aereement ferower aereement). 

Each grower who purchases Bt field com seed must be required to sign a Stewardship 
Agreement, which will obligate the grower to follow the required IRM practices as specified in 
the Grower Guide/Product Use Guide and/or in supplements thereof. 

A Strone and Multi-Proneed Grower Education Proeram. 

A variety of methods must be employed to promote grower education and to continue to 
reinforce the need for adherence to all aspects of the IRM program. 

Additional mechanisms must also be used to promote erower compliance, includine: 

Training of sales personnel, seed dealers and technical support staff. 

Coordination and reinforcement ofiRM requirements through other organizations (e.g., NC-205, 
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the Cooperative Extension Service, USDA, National Com Growers Assn. (NCGA), American 
Crop Protection Assn., Biotechnology Industry Organization, crop consultants and other crop 
professionals). 

10. You must implement a survey approach similar to the Iowa State University Bt Com 
Survey (e.g., Pilcher and Rice, 1999) A statistically valid sample, as determined by . 
Independent market research, of Bt com growers in key states will be surveyed by a 

third- party. Bt com growers will be included based upon a proportionately stratified 
random sample designed to balance the survey evenly across seed companies anp 
geographies. In addition to demographic information, the survey will include questions 
related-to insect resistance management such as: 

i) What is your primary source of information on Bt com? 
ii) What percentage of your acres were planted to Bt com this year? 
iii) Are you following a recommended insect resistance management strategy? 
iv) If you plant most of your acreage to Bt com, are you likely to sco"ut your non-

Bt com for economically damaging populations of com borers? 
v) Did you treat your Bt com acres with an insecticide? 
vi) What planting pattern did you use for your refuge? 

Planted Bt com as one block in one field. 
Planted Bt com in one block in every field. 
Split seed boxes in the planter and alternated every row or several rows with Bt 
and non-Bt com in every field. 
Planted Bt com in large strips alternated with large strips of a non-Bt com hybrid. 
Planted Bt com in an entire field and planted the border around the field with non
Bt com. 
Planted pivot comers to non-Bt co~ with the irrigated area of the field planted to 
Bt com. 

11. Survey results and other available information must be used to identify geographic areas of 
non-compliance with insect resistance management plans. As described in the industry IRM 
Plan, an intensified grower education program will be conducted in these geographic areas 
prior to the following growing season. If individual non-compliant growers are identified, 
they must be restricted from future purchases ofBt com seed. 

12. By February 7, 2000 you must provide total Bt com units sold (or the corresponding 
acreage estimates) during the 1999 season (by state and county), as well as the results of 
IRM research and monitoring conducted since the previous annual report (of January 1999). 
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13. 

• 

You must convey the following instructions via the Grower Guides/Product Use Guides 
or supplemental informational material provided to growers: 

"The potential for non-target species (e.g., monarch butterfly larvae) to be affected by Bt corn pollen 
remains under study. As an interim measure, the EPA is encouraging growers to place the non-Bt 
corn refuge between Bt corn and habitats such as prairies, forests, conservation areas, and 
roadsides." 

We note (subject to the terms and conditions of the registration) that this registration wili 
expire on April 1, 2001 unless the registration is further amended by EPA. 

Should you have any questions with regard to this letter, please contact Mike Mendelsohn 
ofPhil Hutton's staff at (703) 308-8715. 

s· erely, ~ . 

tkU~~ 
et L. Andersen, Ph.D. 

Director 
Biopesticides and Pollution 
Prevention Division (7511 C) 
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January 28, 2000 

U.S. Environmental Protection Agency Headquaners (7511C) 
Biopesticides and Pollution Prevention Division 
Crystal mall #2 
1921 Jefferson Davis Highway 
Arlington, v A 22202 

Attn.: 

Subject: 

Dr. Janet Andersen, Director, Biopesticides and Pollution Prevention Division 

Response to EPA Jetter of December 20, 1999 regarding conditions of an Amendment 
Extension of EPA Registration Number 524-489 for Mon 810 YieldGard. Bacillus 
thuringiensis Cry lA(b) delta-endotoxin and the genetic material necessary for its 
production in com; Bt com IRM plan 

Dear Dr. Andersen: 

In a letter dated December 20, 1999, the Agency requested that Monsanto agree to implement fourteen 
conditions as pan of the resistance management strategy for Mon 810 YieldGard com (EPA Reg. No. 
524-489) for the 2000 growing season before the Agency would extend the amendment originally 
approved on February 9, 1999 regarding sale ofYieldGard com in cotton-growing regions. This 
amendment was scheduled to expire on January 31, 2000. Monsanto requested that this amendment be 
extended to April 1, 2001. Monsanto notified the Agency in letters dated December 27, 1999 that it 
agreed in principle with the additional measures highlighted in the Agency's December 20 cover letter as 
they are compatible with the Agricultural Biotechnology Stewardship Working Group (ABSWG) IRM 
Plan submitted Aprill9, 1999. 

In our letter dated January 25, 2000, we provided detailed responses to several of the 14 conditions 
requested in your December 20, 1999 letter and requested again that the Agency extend the amendment 
regarding sale of YieldGard com in cotton-growing regions. We are writing now to provide specific 
responses to the remaining conditions. An amendment application for this action as well as the complete 
list of Monsanto's responses to the 14 conditions are provided as attachments to this Jetter. 

Monsanto believes that EPA should act immediately to avoid serious disruptions in grower practices 
should the existing Monsanto amendment expire on January 31, 2000. Should you have any questions 
regarding this information, please contact myself at 314-737-6547 or Russell Schneider at 202-383-2866. 

s7~;PL 
Terry Stone 
Regulatory Affairs Manager 
YieldGard Com 
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&EPA Environmental Protection Agency Amendment 258028 Washington, DC 20460 Other 

Application for Pesticide - Section I 
1. Company/Product Number 2. EPA Product Manager 3. Proposed Classification 
Monsanto I 524 Phil Hutton 

0None D Restricted 
4. Company/Product (Name) PMI 
Monsanto I YieldGard Corn 90 
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St. Louis, MO 63198 EPA Reg. No. 524-489 
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YieldGard Corn 
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Agency letter dated 

fl Resubmission in response to Agency letter dated D "Me Too" Application. 

u Notification- Explain below. D Other- Explain below. 

Explanation: Usa additional paga(s) if necessary. (For section I and Section 11.1 

EPA Registration Number 524-489 for YieldGard, Bacillus thuringiensis Cry1Ab delta-endotoxin and the genetic material necessary for its production in com. 

Monsanto requests an extension of the amendment originally approved on February 9, 1999 regarding sale of YieldGard com in cotton-growing regions to April 
1, 2001. This amendment was scheduled to expire on January 31, 2000. 

Section - Ill 
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I 
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. ~ 
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Nama Tide Telephone No. (Include Area Codal 
Russell P. Schneider Technical Director, Registration {202) 383-2866 
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both under. applicable law. 

2. Signa 
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. 

3. Title 

Regulatory Affairs Manager, YieldGard Com 1.(p'V / 
4. Typed Nama 

I' - ...... 
5. Date 

Teny B. Stone January 27, 2000 
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Attachment 1 

Monsanto agrees to the following terms and conditions relevant to Insect 
Resistance Management (IRM), which will apply for Cry1A field corn hybrids for 
the 2000 growing season: 

1. For YieldGard field corn grown outside cotton-growing areas (e.g., the Corn 
Belt), Technology Agreements (Stewardship Agreements) will specify that 
growers must adhere to the refuge requirements as described in the 
Technical Use Guide and/or in supplements to the Technical Use Guide. 
Specifically, growers must plant a minimum structured refuge of at least 20% 
non-Bt corn. Insecticide treatments for control of European corn borer, corn 
earworm and/or Southwestern corn borer may be applied only if economic 
thresholds are reached for one or more of these target pests. Economic 
thresholds will be determined using methods recommended by local or 
regional professionals (e.g., Extension Service agents, crop consultants). 
Instructions to growers will specify that microbial Bt insecticides must not be 
applied to non-Bt corn refuges. 

2. For the 2000 growing season, the Technology Agreement for YieldGard field 
corn grown in cotton-growing areas will specify that growers must adhere to 
the refuge requirements as described in the Technical Use Guide and/or in 
supplements to the Technical Use Guide. Specifically, growers in these 
areas must plant a minimum structured refuge of 50% non-Bt corn. Cotton
growing areas are as described in the most recent terms and conditions for· 
EPA Reg. No. 524-489. 

However, as described in the January 25, 2000 letter from Monsanto, for the 
2001 growing season and beyond, Monsanto and the Agricultural 
Biotechf'1ology Stewardship Working Group (ABSWG) members desire to 
continue discussion with the Agency regarding the data and information that 
would support a 20% non-Bt corn refuge in the northern corn/cotton region, 
as defined in the ABSWG IRM Plan submitted to the Agency on April 19, 
1999. 

3. Refuge Deployment and Placement 

Requirements for refuge deployment will be described in the Technical Use 
Guide. as described in Section D of the Industry IRM Plan submitted on April 
19, 1999. Growers will continue to be required to plant only non-Bt corn in 
the refuge and to plant the refuge within Y:z mile of their Bt corn acreage. In 
regions of the corn belt where conventional insecticides have historically 
been used to control ECB and SWCB, growers wanting the option to treat 
these pests must plant the refuge within ~mile of their YieldGard corn. 
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The modifications recently proposed by the Agency (Item 3 of Attachment to 
Dec. 20 letter) that would limit refuge areas to the edges or headlands of 
YiledGard corn fields or to strips(> 6 rows) across the entire field cannot 
feasibly be implemented for the 2000 growing season. More importantly, 
these limitations on refuge deployment do not provide growers the flexibility · 
needed to plant refuges in all farming situations. 

Monsanto recommends that planting options include: separate fields, blocks 
within fields (e.g., along the edges or headlands), and strips across the field. 
When planting the refuge in strips across the field, growers will be instructed 
to plant multiple non-Bt rows whenever possible to maximize refuge 
effectiveness. · · 

Rationale ~nd supporting information are given below: 

It is not feasible to implement changes in refuge deployment for the 2000 
growing season that would limit refuge planting options because more flexible 
refuge deployment options found in the current Technical Use Guide already 
have been distributed to growers. 

Furthermore, requiring that growers plant a minimum of six rows of non-Bt 
com alternating with YieldGard corn when distributing the refuge across a 
field is impractical or constraining for many growers. Planter size and type 
are important considerations and growers using smaller planting equipment 
(e.g., 6-row or B-row planters) would have to limit Bt com u"tilization to only 
50-65% of their farm. Only large planters (12-row or larger) could 
accommodate six rows of contiguous non-Bt corn and also allow growers 
maximum use of Bt technology. · 

Additionally, grower surveys by Harvest Research Company (Table 1) and 
Iowa State University (Rice & Pilcher, 1999; Bt com and Insect Resistance 
Management: Farmer Perceptions and Educational Opportunities. Poster at 
Entomological Society of America Annual Meeting, Dec. 1999; Table 2) show 
that a variety of refuge options are desirable and preferable-by growers. 
Limiting refuge areas to external blocks on the edges or headlands of fields 
or strips of six or more rows across the entire field would be impractical or 
impossible in many situations. Monsanto believes that providing growers with 
needed flexibility in refuge configurations will promote maximal compliance 
with IRM requirements. 

Monsanto has developed a variety of educational materials and programs to 
promote awareness of and compliance with current IRM recommendations. 
While some of these materials-and programs are complete, others are still 
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being developed or updated for the 2000 growing season to reflect the 
current refuge requirements. As these additional materials become available 
for distribution, they will be provided to the Agency. 

Additionally, the NCGA, members of NC-205 and industry representatives 
have also been working as a task force to develop educational materials to 
reinforce and augment the Grower Guides/Technical Use Guides. These 
materials include videos, brochures, and slide presentations. Further, an IRM 
graphic logo has been developed for use in multiple communication tools. 
The IRM logo will serve as a frequent reminder of the importance of refugia in 
preserving the effectiveness of Bt corn technology for many years to come. 

The items regarding Monsanto's grower education program for 2000 are 
provided in Appendix 1. These include: 

1) the 2000 Monsanto Technical Use Guide for YieldGard corn, which is 
provided to every grower purchasing these hybrids and represents the 
principal communication tool for IRM requirements; 

2) the 2000 Monsanto Technology Agreement, which stipulates that growers 
must agree to implement an insect resistance management program as 
specified in the Technology Use Guide and to cooperate with Insect 
Resistance Management programs and research (note: this statement 
represents the grower's "Stewardship Agreement" with Monsanto) 

3) the 2000 Monsanto IRM grower education slide presentation, which is 
shown to growers individually or at grower meetings and other venues; 

4) an example of "FarmSource", Monsanto's farm information web site 
(http://www.farmsource.com ) that can be searched for guidance on 
resistance management or other farm related issues 

5) the National Corn growers Association (NCGA) IRM video, which was 
developed by the NCGA iri conjunction with universities, Monsanto and 
other seed companies that provide Bt technology; 

6) a brochure entitled "The Importance of Managing Bt Technology" 
developed by the NCGA in conjunction with universities, Monsanto and 
other seed companies that provide Bt technology; 

7) the Insect Resistance Management logo and an explanation of its 
elements, which was developed by the NCGA in conjunction with 
universities, Monsanto and other seed companies that provide Bt 
technology as a visual reminder to growers of the need to plant a non-Bt 
refuge when they plant Bt corn · 

5. As described in the January 11, 2000 and January 25, 2000 letters to EPA 
from the ABSWG and Monsanto, respectively, the current insect monitoring 
programs will be expanded to include Southwestern corn borer (SWCB) and 
corn earworm (CEW), in addition tb European corn borer (ECB). The 
expanded program will focus monitoring in areas that typically have a high 
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density of Bt corn or have historically been prone to high levels of corn borer 
pressure and where the refuge areas may more likely be treated with 
insecticides. Due to the need to fully plan and coordinate this expanded 
effort with members of the academic and extension community, the ABSWG 
members have formed a Monitoring Task Force with academic experts (i.e., 
NC-205 members and others) to develop a modified monitoring program, to 
be implemented for the 2000 growing season, following Agency approval. 
NC-205 is supportive of this collaborative approach. Plans for the modified 
monitoring plan will be provided to the Agency by March 31 , 2000 for review. 

6. The Monitoring Task Force will assess the feasibility of using the F2 screen, 
sentinel plots, and in-field screening kits to increase the sensit!vity of 
resistance monitoring in 2000. By January 31, 2001, Monsanto and the 
ABSWG will provide the Agency with the results from these investigations. 

7. The current definition of confirmed insect resistance will be used as described 
in Section E of the ABSWG IRM Plan. Agency approval will be sought prior 
to implementation of any modified definition of confirmed insect resistance. 

8. Monsanto agrees that when resistance has been demonstrated to have 
occurred, we will stop sale and distribution of YieldGard com in the counties 
where the resistance has been shown until an effective local mitigation plan 
approved by EPA has been implemented. 

Legal constraints will not allow the amendment of Technical Use Guides or 
agreements currently in effect to require remedial actions to be taken by the 
grower. Therefore, Monsanto assumes responsibility for the implementation 
of resistance mitigation actions undertaken in response to the occurrence of 
resistance during the 2000 growing season. Monsanto requests continued 
discussions with the Agency on remedial actions and the implementation of 
those actions in subsequent growing seasons. 

Upon further clarification by the Agency, Monsanto understands that, as 
used in the Agency's December 20, 19991etter, EPA interprets "suspected 
resistance" to mean, in the case of reported product failure, that the corn in 
question has been confirmed to be YieldGard com, that the seed used had 
the proper percentage of com expressing Bt protein, that the relevant plant 
tissues are expressing the expected level of Bt protein, that it has been ruled 
out that species not susceptible to the protein could be responsible for the 
damage, that no climatic or cultural reasons could be responsible for the 
damage, and that other reasonable causes for the observed product failure 
have been ruled out. The Agency does not interpret "suspected resistance" to 
mean grower reports of possible control failures, nor does the Agency intend 
that extensive field studies and testing to fully scientifically confirm insect 
resistance be completed before responsive measures are undertaken. 
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refinements to the current remedial action plan are warranted for the 2001 
growing season or beyond. 

9. Several aspects of the IRM Plan will operate in synergy to promote grower 
compl.iance, however, the cornerstones of the compliance program will be 
the: 

• Technical Use Guide (may also be referred to as "Grower Guide"). 

The Technical Use Guide is distributed to each seed customer and 
updated on an annual basis, as needed. The Guide provides complete 
information for growers regarding routine IRM practices that must be 
employed, and will be a primary educational and reference tool. Agreed
upon requirements and additional information that cannot be included ·in 
the Technical Use Guide for 2000 (e.g., because the requirements were 
enacted after printing and distribution of the Technical Use Guide) will be 
conveyed via supplemental communications to YieldGard field corn seed 
customers. 

• Stewardship Agreement (Technology Agreement). 

Each grower who purchases YieldGard field corn seed will be required to 
sign a Stewardship Agreement, which will obligate the grower to follow the 
required IRM practices as specified in the Technical Use Guide and/or in 
supplements thereof. A copy of Monsanto's YieldGard corn Technology 
Agreement is attached in Appendix 1. 

• A Strong and Mul~i-Pronged Grower Education Program. 

In addition to the Technical Use Guide and supplemental informational 
material, a variety of methods will be employed to promote grower 
education and to continue to reinforce the need for adherence to all 
aspects of the IRM program. The details of the Monsanto grower 
education program is provided to the Agency as described in the 
response to Item 4, above. 

Additional mechanisms will also be used to promote grower compliance, 
including: 

• Training of sales personnel, seed dealers and technical support staff. 

• Coordination and reinforcement of IRM Requirements through other 
organizations (e.g., the ABSWG, NC-205, the Cooperative Extension 
Service, USDA, National Corn Growers Assn. (NCGA), American Crop 
Protection Assn., Biotechnology Industry Organization, crop consultants 
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and other crop professionals). Where feasible, this could include but not 
be limited to the content of Extension Service newsletters and Internet 
web sites, and the web sites, product literature, and educational videos 
prepared by the NCGA and/or individual seed companies. · 

10. Monsanto and the ABSWG will implement a survey approach similar to the 
Iowa State University Bt Corn Survey (conducted by M. Rice ·and C. Pilcher 
1999). A statistically valid sample, as determined by independent market 
research, of Bt corn growers in key states will be surveyed by a third-party. 
Bt corn growers will be included based upon a proportionately stratified 
random sample designed to balance the survey evenly across seed 
companies and geographies. In addition to demographic information, the 
survey will include questions related to insect resistance management such 
as: 

a) What is your primary source of information on Bt corn? 
b) What percentage of your acres were planted to Bt corn this year? 
c) Are you following a recommended insect resistance management 

strategy? 
d) What planting pattern did you use for your refuge? 

1. 'Planted Bt corn as one block in one field. 
2. Planted Bt corn in one block in every field. 
3. Split seed boxes in the planter and alternated every row or 

several rows with Bt and non-Bt corn in every field. 
4. Planted Bt corn in large strips alternated with large strips of a 

non-Bt corn hybrid. 
5. Planted Bt corn in an entire field and planted the border around 

the field with non-Bt corn. 
6. Planted pivot corners to non-Bt corn with the irrigated area of 

the field planted to Bt corn. 

e) If you plant most of your acreage to Bt corn, are you likely to scout 
your non-Bt corn for economically damaging populations of corn 
borers? 

f) Did you treat your Bt.corn acres with an insecticide? 

11. Survey results and other available information will be used to identify 
geographic areas of non-compliance with insect resistance management 
plans. As described in the ABSWG IRM Plan, an intensified grower 
education program will be conducted in these geographic areas prior to the 
following growing season. If individual non-compliant growers are 
identified, they will be restricted from future purchases of YieldGard seed. 
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12. By January 31, 2000 Monsanto will provide total Bt corn units sold (or the 
corresponding acreage estimates) during the 1999 season (by state and 
county), as well as the results of IRM research and monitoring conducted 
since the previous annual report (of January 1 999). This information will be 
provided to the Agency in a separate submission by January 31, 2000. All 
sales_and marketing data is competitive trade secret and confidential 
business information of Mon~anto. It is Monsanto's understanding that EPA 
will protect that information and ensure that it does not become available to 
the public or competitors. 

13. Although the Agency also requested that Monsanto include data on market 
penetration by state and county for 1999. Monsanto does not yet have 
access to county-by-county data for total corn acres planted in 1999, and 
therefore cannot calculate market penetration. This information is also 
considered competitive trade secret and confidential business information 
of Monsanto. It is our understanding that EPA will protect that information 
and ensure that it does not become available to the public or competitors. 

14. Monsanto understands that the terms and conditions described herein, as 
well as any previously agreed to terms and conditions (unless specifically 
superseded by those described herein) will apply for the 2000 growing 
season. 

15. Monsanto will convey the following instructions via Technical Use Guide or 
supplemental informational material provided to growers: 

"The potential for non-target species (e.g., monarch butterfly larvae) to be 
affected by Bt corn pollen remains under study. As an interim measure, the 
EPA is encouraging growers to place the non-Bt corn refuge between Bt 
corn and habitats such as prairies, forests, conservation areas, and 
roadsides." 
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Table 1. 1998 Harvest Research Company survey on grower preferences for 
various refuge deployment options. 

Type/design of refuge North Western South-
area Total Central Corn west 

Area 1 Area 2 Area 3 

One or more large 
blocks in Bt field 33% 37% 33% 24% 

Outside rows on one 
side of Bt field 17% 16% 18% 17% 

Separate corn field on 
your farm 16% 10% 18% 27% 

Perimeter rows around 
Bt field 10% 9% 12% 10% 

End rows of Bt field 7% 10% 4% 7% 
Alternate rows from 
split planter boxes 7% 8% 6% 5% 

Plant mixture of Bt and 
non-Bt corn 3% 4% 3% 2% 

Plant half Bt and half 
non Bt 2% 1% 3% 2% 

Corners of center 
pivot Bt field 2% - 2% 3% 

Other 1% 1% - 2% 
Sample siz~ 329 144 126 59 
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Table 2. 1998 Iowa State University survey* 

What planting pattern would you most likely 
consider using to prevent ECB from 

developing resistance? (n = 3,250) 

As a block in one field ....................................... 27.6% 
As a block in every field ................................... 18.8% 
Alternating every row or several rows ................ 11.5% 

As large alternating strips of Bt and non-Bt.. ....... 18.0% 

Mixing Bt and non-Bt seed together ...... ...... ...... 4.1% 
Planting Bt corn in entire field and planting 

border to non-Bt corn ................................ · .. 14.8% 
Other............................................................ 4.5o/o 

* Rice, M. E. and Pilcher, C.D. 1999 Bt Corn and Insect Resistance Management: Farmer 
Perceptions and Educational Opportunities. Poster presentation at Entomological Society of 

America Annual Meeting, December 1999. 
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Appendix 1 

Materials Supporting Monsanto's Grower Education Program for 
the 2000 Growing Season · 
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lnsea Pro!ectea Com 

YieldGard Insect Protected Corn 
Product Description 

YieldGard Insect Protected Com is the first genetically improved com that offers full plant, full season 
protection against European and southwestern com borers to deliver maximum yield potential. YieldGard 
hybrids, in general, also provide effective suppression of com earworm, fall armyworm and stalk borer. 

Com borers can cause significant damage and yield loss for many growers, which translates directly 
to profit losses. ·In fact, severe infestations can cut yield by more than 30 percent. Com borers feed on 
all parts of the plant including leaves, stalk, sheath, collar, ear shank and pollen throughout the 
growing season. 

YieldGard com contains an insecticidal protein from a naturally occurring soil microorganism Bacillus · 
tlmringiensis (B.t.) that gives com plants season-long protection from com borers. This protein is deadly to 
com borers, yet harmless to beneficial insects, birds, fiSh, livestock and humans. YieldGard com contains 
the protection of the B.t. protein virtually everywhere in the plant that com borers can feed. 

Because the protection of YieldGard is actually part of the com plant's makeup, it works throughout the 
whole plant and throughout the whole season to stop com borers from feeding and tunneling on. critical 
parts of the com plant. Moreover, YieldGard's effectiveness lasts throughout multiple generations of com 
borers, allowing crops to reach their full yield potential. 

Benefits 

YreldGard Delivers Maximum Yields · 
The whole plant, whole season protection of YieldGard significantly reduces crop damage 
and yield loss due to com borers. Fields have fewer downed stalks, broken stalks and ear 
droppage, making harvest easier and more productive. Moreover, YieldGard technology is 
featured in top-yielding com hybrids. Together, these add up to YieldGard delivering 
maximum com yields. 

YieldGard Delivers Maximum Returns 
YieldGard's built-in protection against com borers results in healthier com plants that are better 
able to withstand adverse weather and disease.· Growers will harvest higher quality grain with 
reduced risk of fumonisin, a mycotoxin that has been linked to com borer damage to ears. 
In addition, growers will no longer need to incur the cost and inconvenience of applying com 
borer insecticides. These benefits combine with the maximum yields of YieldGard to offer users 
maximum profit potential. 
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Get the Yield Advantage of YieldGard 

YieldGard has been proven to protect com yields. consistently producing more bushels per acre than 
· non-B.t. com. Over the last several years, side-by-side comparisons were conducted at hundreds of sites 
comparing YieldGard hybrids and the same non-B.t. hybrids. Overwhelmingly, in field after field the 
YieldGard hybrids produce significantly higher yields than similar non-B.t. isolines. · 

1997 and 1998 Yield Advantage, 

Results for 1999 were still being compiled as of this printing, but even in 1998, a season of relatively low 
European com borer infestation, YieldGard delivered more yield. 
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Scluru: Monsanto and Strd Company Rnarch at 270 silts in 1997; 197 silts in 1998. Comparisons adjll5ttd to 15.5% moisturt. Y"ldd is ddmnintd ITy a rarirt)l 
of factors and inditlidU4l mulls !Dilll>UJ fnmr llllmlgt. 

In Maine, tire sale distribution and planting of B.t. com, including YieldGard hybrids, is prohibited. 

Report suspected CJlSeS of insect resistance lly calling Monsanto at 1-BIJ0-951-9511. 

EPA Registration Number: 524-489. Active ingredient: Bacillus tlruringiensis CrylA(b) delta endotoxin and tht genttic 
material necessary for its production in com. This product controls Europetln corn borer (Ostrinia nubilalis), southwestern 
com borer (Oiatraea grandiosella). Soutlrem cornstalk bom (Diatraea crambidoides). and suppresses com etlrworm 
(Helicaverpa :ea). stalkborer (PilfXliptma nebris). and foil armyworm (Spodoptera frugiperda). Routine applications of 
insecticides to control these instrts are usually unnecessary wlren com containing YieldGard insect protection is planted. 

Yit!ldGard is available in com hybrids offered lly a variety of seed producers. Growers must read and Jollolll the limitations and 
requirements in tire appropriate Product Notice or Product Use Guide. including this Technology Use Guide. 
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Q. 
Insect P!Ciecte<l Com 

YieldGard Insect Protected Corn 
Insect Resistance Management 

Combat Resistance witll a Refuge 
Although rare, resistance can develop in nature.· The possibility of insect resistance is a 
real risk that must be planned for, and minimized. The best way to preserve the benefits and 
insect protection of YieldGard is to develop an Insect Resistance Management (IRM) plan. 
The key component of any IRM plan is a refuge. 

A refuge is simply a block of non-B.t. com that is planted on a portion of a grower's com acres. 
Its primary purpose is to maintain a small populati9n of com borers ne!lrby that are not exposed 
to the B.t. protein found in YieldGard com. Within the refuge, com borers are allowed to survive 
without exposure to the B.t. protein. This ensures tfiat susceptible insects are nearby to mate with 
any rare resistant com borer moths that may emerge from the B.t. com. Susceptibility is then 
passed on to their offspring, helping to preserve the long-term effectiveness of this technology. 

The refuge should be planted with a similar hybrid, as close as possible to, and at the same time 
as, the majority of B.t.-protected com. It is also important to practice resistance management 
early on to help reduce the risk of com borer resistance before it develops. Growers can then 
continue to benefit from the consistent com borer control and top yield potential found in 
YieldGard hybrids. 

Refuge Requirements for North Cmtral Region 
In the North Central Region, refuges should be established for the 2000 growing season 
as follows: 

• On each farm, plant up to 80 percent of com acres 
with B.t. com. Plant at least 20 percent of com acres 
with non-B.t. com. The non-B.t. com can be treated 
with insecticides only when the level of pest pressure 
meets or exceeds economic thresholds. Sprayable 
B.t. insecticides must not be applied to the non-B.t. 
refuge com. 

. . 
Plant the refuge (110n-B.t. com) within, adjacent to or near YieldGard fields. The refuge should be 
placed within 1/4 mile of the YieldGard field, if possible, and must be placed within 1/2 mile to 
help provide a population of susceptible insects near the YieldGard field. In limited regions 
where growers routinely use conventional insecticides to control European com borer (ECB) and 
southwestern com borer (SWCB) and anticipate the need to spray in the upcoming season, the 
refuge acreage is required to be within 1/4 mile of the B.t. com planting. 

Grorvers <L'ill bt notified immediately if any changts to the rtfugt rtquiremrnts occur bifort planting in 2000. 

Refuge Recommendations 
Any non-B.t. com acres planted on a grower's farm near B.t. com can serve as a refuge. Entire 
non~B.t. fields within 1/2 mile of B.t. com can serve as part of a.refuge and provide an added 
margin of protection against resistance. 

• Plant only non-B.t. com in the refuge. ( 

• Plant a refuge on every farm where YieldGard hybrids are planted. ? r'\> 
• Plant the refuge close to, and at the sc!.me time as, YieldGard com. 

• Manage the refuge the same way YieldGard com is managed. Reducing inputs or putting 
the refuge on marginal land merely reduces the effectiveness of the refuge. 

• Mixing non-B.t. seed with YieldGard seed for use in the refuge or on any com acreage, is not 
a recommended refuge design. 
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Refuge Configuration Options 
The refuge on each farm may be 
arranged in a number of configurations. 
These options offer the flexibility to easily 
incorporate an effective com refuge into 
farm operations. Options include: 

• Plant separate non-B.t. cornfields 
within 1/2 mile of each B. I. com field. 

• Plant 20 percent non-B.!. com strips or 
blocks within a B.t. field. 

• Split the planter to alternate one or 
more rows of non-B.I. com with 
B.t. com. 

• Plant pivot comers to non-B.t. com. 

• Plant field perimeters or end rows to 
non-B.t. com. 
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Perimeter 

Multi-Phased Approach to Insect Resistance Management 
Adding a refuge to a com production program is just one part of resistance management. For the 
most effective results, researchers recommend a multi-phased approach. 

• Plant com hybrids with YieldGard to ensure that an "effective dose" of B.t. is available for com borer 
control throughout the plant, throughout the season. 1his will control nearly all susceptible insects. 

• Plant a. block of non-B.t. com close to the YieldGard com. The block of non-B.t. com will serve as a 
refuge to support the survival of susceptible com borers. These com borers will play a crucial role 
in preserving the effectiveness of the YieldGard technology. 

• Practice Integrated Pest Management (IPM) by preserving the natural enemies of com borers and 
other insect pests. Natural predators such as lacewings, wasps, ladybugs, spiders, minute pirate 
bugs and pheasants can help reduce com borer populations. YieldGard insect protection aids IPM 
because it affects only target insects and allows beneficial insects to thrive. 

• Growers should monitor their fields of insect protected com, and contact their seed dealer or 
Monsanto representative if a resistance problem is suspected. 
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Product Description 

Hybrids containing YieldGard & Roundup Ready corn stacked genetics offer growers all the benefits of 
both traits combined in one crop. These hybrids exhibit the same insect protection qualities as Yield Card 
corn and, like Roundup Ready corn, are tolerant to over-the-top applications of Roundup Ultra herbicide. 

As with YieldGard corn, these stacked genetics hybrids offer full season protection against European and 
southwestern corn borer. The protection of YieldGard technology is everywhere in the corn plant that corn 
borers feed and lasts throughout the season to control multiple generations of the insects. 

like Roundup Ready corn, these hybrids have excellent vegetative tolerance to Roundup Ultra, providing 
the most complete and crop safe weed control available for corn. That means absolute weed control over 
145labeled grass and broadleaf weeds. Outstanding control, excellent crop safety and freedom from 
weeds means the crop can reach higher potential yields. 

For complete details on benefits. agronomic recommendations, requirements and crop stewardship for YieldGard & Roundup 
Ready com stacked genetics. please refer to the Round11p Ready com and YieldGard sections of this Technical Use Guide 011 page 
14 to 23. 

Authorized_ Non-Selective Over· The-Top Herbicide Products 

Non-selective herbicide products authorized by Monsanto for use over the top of Yield Card & Roundup 
Ready corn for the 2000 crop season: 

• Roundup Ultra 

• Roundup UltraMAX 

• Roundup UltraDry 

• Roundup Original 

• Roundup Custom 

• Ready Master ATZ 

• Field M~ter 

• Buccanee~, Honcho•, Mirage•, Rascal•, 
Rattle~, Silhouette• 

• Glyfos• and Glyfos X-TRN 

•Monsanto does not make any representations, warranties or recommendations concerning the use of glyphosate 
products manufactured by other companies which are labeled for use in Roundup Ready crops. Monsanto 
specifically disclaims all responsibility for the use of these products in Roundup Ready crops. All questions 
and complaints arising from the use of glyphosate products manufactured by other companies should be 
directed to the manufacturer of the product in question. Furthermore, this product may not be labeled for this . 
application in your specific state. Please contact the manufacturer of this product for confirmation that this is 
an appruued application. 

For more information abo11t the use of Roundup herbicide brands over the top ofYieldGard & Roundup Ready com, please 
refer to the af111T011riate product labels and tire Roundup Brand Family section of this Technology Use Guide. 

Qualifying Herbicide Products for Roundup m Rewards 

Not all authorized over-the-top herbicide products qualify for Monsanto's Roundup TVP Rewards. Please 
consult the Roundup TVP Rewards section of this guide on page 26 to 39 for full details of qualifying 
products for program benefits. 
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Recommended Management Practices 

Managing YieldGard & Roundup Ready com stacked genetics requires a grower to follow the 
recommended management practices associated with corn containing each individual trait. 

Growers of YieldGard & Roundup Ready com hybrids must follow the same guidelines for establishing 
required refuge options as described for YieldGard corn on page 22 to 23 of this Technology Use Guide. 

Recommendations for Roundup Ready com (page 14 to 19) and Roundup brand (page 2 to 9) must be 
. followed to maximize the weed control benefits of these hybrids. 

Please refer to the appropriate Roundup brand lzerbicidt label for complete use instructions. 

Import Oearances 

The United States regulatory agencies have given full approval to Roundup Ready corn for commerce 
in the U.S., granting approval for marketing and consumption as food, food ingredients and feed for 
livestock. However, regulatory approvals of grain/commodities harvested from Roundup Ready corn 
and YieldGard & Roundup Ready corn stacked are pending in certain export markets and may not 
be received before the end of 2000. As a result, the grower is restricted from introducing such 
grain/ commodities into channels of trade where the potential for export to such markets exists. The 
grower must channel such grain/commodities for feeding on farm, use in domestic feed lots or to corn 
milling processors for other uses in domestic markets only. For assistance in locating domestic grain 
outlets for corn grain/commodities, view the ASTA web site at wzvw.amseed.org or contact Monsanto 
at 1-800-768-6387. 

Please refer to page 18 to 19 of the Roundup Ready com section of this Technology Use Guide for information about crop 
stewardship and channeling grain for domestic use. 
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Product Description 

YieldGard Insect Protected Com is the first genetically improved com that offers full plant, full season 
protection against com borers to deliver maximum yield potential. Com hybrids containing the YieldGard 
gene are consistently efficacious on European com borer, southwestern com borer and southern com 
stalk borer. YieldGard hybrids, in general, also provide effective suppression of fall armyworm and 
com earworm. 

Com borers can cause significant ~ge and yield loss for many growers, which translates directly to 
profit losses. In fact. severe infestations Can cut yield by more than 30 percent. Com borers feed on all 
parts of the plant including leaves, stalk, sheath. collar, ear shank and pollen throughout the growing 
season. 

YieldGard com contains an insecticidal protein from a naturally occurring soil microorganism Bacillus 
thuringiensis (B.t.) that gives com plants season-!ong protection from com borers. This protein is deadly to 
com borers, yet harmless to beneficial insects, birds, fish, livestock and humans. YieldGard com contains 
the protection of the B.t. protein virtually everywhere in the plant that com borers can feed. 

Because the protection ofYieldGard is actually part of the com plant's makeup, it works throughout the 
whole plant and throughout the whole season to stop com borers from feeding and tunneling on critical 
parts of the com plant. Moreover, YieldGard's effectiveness lasts throughout multip~e generations of com 
borers, allowing aops ~ reach their full yield potentiaL 

Benefits 

YuldGard Deliflers Maximum Yulds 
The whole plant. whole season protection of YieldGard significantly reduces crop damage 
and yield loss due to com borers. Fields have fewer downed stalks, broken stalks and ear 
droppage, making harvest easier and more productive. Moreover, YieldGard technology is 
featured in top-yielding com hybrids. Together, these add up to YieldGard delivering 
maximum com yields. 

YuldGard Delit1ers Maximum Retums 
YieldGard's built-in protection against com borers results in healthier com plants that are better 
able to withstand adverse weather and disease. Growers will harvest higher quality grain with 
reduced risk of insect injury. In addition, growers will no longer need to incur the cost and 

· :inconvenience of applying com borer insecticides. These benefits combine with the maximum 
yields of Y'teldGard to offer users maximum profit potential. 
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Get the Yield Advantage of YieldGard 

YieldGard has been proven to protect com yields, consistently producing more bushels per acre than 
non-B.t. com. Over the last several years, side-by-side comparisons were conducted at hundreds of sites 
comparing YieldGard hybrids and the same non-B.t. hybrids. Overwhelmingly, in field after field the 
YieldGard hybrids produce significantly higher yields than similar non-B.t. isolines. 

Yield Advantage of YleldGard Vs. Non-B.L Hybrids 

In Southern States in 1998 and 1999, Yield Card increased average yields by providing control or 
suppression of yield-robbing insect pests, including a complex of stalkborers, fall armyworm and 
com earworm. 
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iieldGard Insect Protected Corn· 
Resistance Management Requirements 

Combat Resistance with a Refuge 
Although rare, resistance can develop in nature. The possibility of insect resistance is a 
real risk that must be planned for, and minimized. The best way to preserve the benefits and 
insect protection of YieldGard is to develop an Insect Resistance Management (IRM) plan. 
The key component of any IRM plan is a refuge. 

A refuge is simply a block of non-B.l com that is planted on a portion of a grower's com acres. 
Its p~ purpose is to maintain a small population of com borers nearby· that are not exposed 
to the B.i. protein found in YieldGard com. Within the refuge, com borers are allowed to survive 
without exposure to the B.t. protein. This. ensures that susceptible insects are nearby to mate with 
any rare resistant com borer moths that may emerge from the B.t. com. Susceptibility is then 
passed on to their offspring, helping to preserve the long-term effectiveness of this technology. 

The refuge should be planted with a similar hybrid, as close as possible to, and at the same time 
as, the majority of B.t.-protected com. It is also important to practice resistance management 
early on to help reduce the risk of com borer resistance before it develops. Growers can then 
continue to benefit from the consistent com borer control and top yield potential fo\md in 
YieldGard hybrids. 

Refuge Requirements for Cotton-Growing Artas 
A refuge is a powerful insect resistance management tool that works in growers' fields and 
fits the way they farm. In the cotton-growing areas shown on the following page, there are 
special refuge requirements for YieldGard com, as follows: 

.. On each farm. plant up to 50 percent of com acres with YieldGard rom. Plant a minimum of 
50 percent of com acres with non-B.t. com.· The non-B.L com can be treated with insecticides 
Only when the level of pest pressure meets or exceeds economic thresholds. Sprayable B.t. 
insecticides must not be applied to non-B.t. refuge com. 

Plant the non-B.t. com refuge within. adjacent to, or near the YteldGard fields. The refuge should 
be placed within 1/4 of the YieldGard field, ifp_ossible, and must be placed within 1/2 mile 
to help provide of susceptible insects near the YieldGard fields. 
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Cotton-Growing Areas 

AlABAMA 
AU Counties 

AIUCANSAS 
All co·unties 

MISSOURI 
Counties of: 
Butler 
Dunklin 
Mississippi 
New Madrid 

TENNESSEE 
Counties of: 
carrou 
Otester. 
Crockett 
fayette 
Franldin 
Gibson 

~d 
Henderson 

All Counties Uke 
-, __ .!~erdale 

OKlAHOMA Lawence 

TEXAS 
AU Counties 
EXCEPT: 

Cuson 
Dallml 
Hansford 
Hartley 
Hutchinson 
Upscomb 

Sherman 

Uncoln._ ___ _ 

VIRGINIA 
Counties of: 
Greensville 
Isle of Wright 
Northampton 
Southampton 
SuffolkGty 
Sussex 

1M sale. distn"fnttitm tuUl planting of B.t. cam, including Y"uldGIU'd hybrids, is prolribitd in the st11u of M11inL 

Report susperttd azses_ uf insect rrsistsma by calling MlmsantD at 1-800-951-9511. 

EPA &gistration Numba: 524-489. Adiut ingrtdimt: &aJius thuringimsis CrylA(b) ddta mdotoxin ami the gmdic 
material ntaSSIUTJ fur its produdilm in com.. This product cantrols EIU11ptllll com ~ (Ostrinia nubihilis), soutlrrDtstan 
am1 ~ (Diatrrzm grrmdiosdbl), Sauthem comstD.lk ~ (Diatnzt.a arzmbid_qides), and suppresses com tiUWOT7Il 

lHdialm-pa ua), sfJJlkbortr (Papaiptma ntbris), and foil annytt'OTTrl (Spodoptm frugiprnlllJ. RDutiM appli.aztions uf 
insc:ticidts to control t~ insects art usually un~ whm ami amtlJining Y"!ddGarrl ins«t ~ is pblnted.. 

Y"!ddGard is twailab~ in cam hybrids ojfrrtd by a TJtZrirty uf seed produars. GT'17W0'5 must mui and follow t~ limitations 
aml requimnmts in 1M appropriatt Product Notict or Product 1.Ist Guide, including tms Tedmology ~ Guidt.. 
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Resistance Management Requirements (continued) 

Refuge Requirements for Other Areas 
In states and counties not listed on page TJ, refuges should be established for the 2000 growing 
season as follows: 

• On each farm, plant up to 80 percent of 
com acres with B.t. com Plant at least 
20 percent of com acres with non-B.t. 
com. The non-B.t. com can be treated 
with insecticides only when the level of 
pest pressure meets·or exceeds economic 
thresholds. Sprayable B.t. products must 
not be applied to the non-B.t. refuge com. 

Plant the refuge (non-B.t. com) within. 
adjacent to or near YieldGard fields. The refuge should be placed within 1 I 4 mile of the 
YieldGard field, if possible, and must be placed within 1/2 mile to help provide a population of 
susceptible insects near the Yield Card field. In limited regions where growers routinely use 
conventional insecticides to control European com borer (ECB} and southwestern com borer 
(SWCB} and anticipate the need to spray in the upcoming season, the refuge acreage is required 
to be within 1/4 mile of the B.t. com planting. 

Grr1tDm wiil ~ notified immttlillttiy if any dumgts to t~ rtfugt requimnmts oa:ur btfort planting in 2000. 

Refuge Recommendations · 
Any non-B.t. com acres planted on a grower's farm near B.t. com can serv~ as a refuge. Entire . 
non-B.t. fields within 1/2 mile of B.t. com can serve as part of a refuge and provide an added 
margin of protection against resistance. 

• Plant only non-B.t. com in the refuge . 
.. Plant a refuge on every farm where Yield Card hybrids are planted. 
.. Plant the refuge clese:t.o, and at the same time as, YieldGaid com. 
.. Manage the refuge the same way Yield Card com is managed. Red.uciilg inputs or putting 

the refuge on marginal. land merely reduces the effectiveness of the refuge. 
•· Mixing non-B.t. seed with YieldGard seed for use in the refuge or on any com acreage is not 

a recommended refuge design. 
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Refuge Configuration Options 
The refuge on each farm may be 
arranged in a number of configurations. 
These options offer the flexibility to easily 
incorporate an effective com refuge into 
farm operations. Options include: 

• Plant separate non-B.t. cornfields 
within 1/2 mile of each B.t. com field. 

• Plant large non-B.t. com strips or 
blocks within a B.t. field. 

• Split the planter to alternate one or 
more rows of non-B.t. com with 
B.t. com 

• Plant pivot comers to non-B.t. com 
• Plant field perimeters or end rows to 

non-B.t. com 
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Perimeter 

Multi-Phased Approach to Insect lWistana Management 

Block 

Adding a refuge to a com production program is just one part of resistance management For the 
most effective results, researchers recommend a multi-phased approach. 

• Plant com hybrids with YieldGard to ensure that an "effective dose" of B.t. is available for com borer 
control throughout the plant, throughout the season. This will control nearly all susceptible insects. 

• Plant a block of non-B.t. com close to the Y"l.eldGard com. The block of non-B.t. com will serve as a 
refuge to support the survival of susceptible com borers. These com borers will play a crucial role 
in preserving the effectiveness of the Y"l.eldGard technolog 

• Practice Integrated Pest Management (IPM) by preserving the natural enemies of com borers and 
other insect pests~ Natural predators such as lacewings, wasps, ladybugs, spiders, minute pirate 
bugs and pheasants can help reduce com borer populations. YleldGard insect protection aids IPM 
because it affects only target insects and allows beneficial insects to thrive. 

• Growers should monitor their fields of insect protected com, and contact their seed dealer or 
Monsanto representative if a resistance problem is .suspected. 
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rieldGard & Roundup Ready Corn 
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Product Description 

Hybrids containing YieldGard & Roundup Ready com stacked genetics offer growers all the benefits of 
both traits combined in one crop. These hybrids exhibit the same insect protection qualities as YieldGard 
com and, like Roundup Ready com, are tolerant to over-the-top applications of Roundup Ultra herbicide. 

As with YieldGard com, these stacked genetics hybrids offer full season protection against European.com 
borer, southwestern com borer and southern com stalk borer. The protection of YieldGard technology is 
everywhere in the com plant that com borers feed and lasts throughout the season to control multiple 
generations of the insects. 

· Uke Roundup Ready com, these hybrids have excellent vegetative tolerance to Roundup Ultra, providing 
the most complete and crop safe weed control available for com. "That means absolute weed control over 
145labeled grass and broadleaf weeds. Outstanding control, excellent crop safety and freedom from 
weeds mean com crops can reach higher potential yields. 

Recommended Management Practices 

Managing YieldGard & Roundup Ready com stacked genetics requires a grower to follow the 
recommended management practices associated with com containing each individual trail 

Growers of YieldGard & Roundup Ready com hybrids must follow the same guidelines for establishing 
required refuge options as desaibed for YieldGard com on page 26 to 29 of this Technology Use Guide. 

Recommendations for Roundup Ready com (page 18 to 23) and labeled Roundup brand herbicide 
(page 32 to 39) must be followed to maximize the weed control benefits of these hybrids. 

For complete cktails on benefits, 
over-the-tap herbicide products, acin;":Jl=~ 
. · requirements .and ·• · 

-------- -- - --··-
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Import Oearances 

The United States regulatory agencies have given full approval to Roundup Ready com for commerce 
in the U.S., granting approval for marketing and consumption as food, food ingredients and feed for 
livestock. However, regulatory approvals of grain/commodities harvested from Roundup Ready com 
and YieldGard & Roundup Ready com stacked are pending in certain export markets and may not 
be received before the end of 2000. As a result, the grower is restricted from introducing such 
grain/ commodities into channels of trade where the potential for export to such markets exists. The 
grower must channel such grain/ commodities for feeding on farm, use in domestic feedlots or to com 
milling processors for other Uses in domestic markets only. For assistance in locating domestic grain 
outlets for com grain/ commodities, view the ASTA web site at www.amseed.org or contact Monsanto 
at 1-800-768-6387. 

Pltast rifer to page 22 lo 23 of !he Roundup Ready CtJTTt ~ction of this Technology Use Guide for infonnation about crop 
stewardship and channding grain for ~tic ~. · 

375 .. : 



MONSANTO 
TECHNOLOGY 

VALUE PACKAGE 
Added ValuejReduced Risk 

Effective August I, 1999 through August 31, 2000 

We appreciate your interest in Monsanto's advanced technologies and the exdting benefits they offer. This Monsanto Technology 
Agreement cove~ Roundup Readf soybeans, YieldGard! com, Roundup Ready' com, Roundup Readf com with YieldGard!, 
Roundup Ready! cotton, BoUgard11 cotton, Bollgard! with Roundup Readf cotton, Roundup Readf sugarbeets and Roundup Readf 
canola. 

For your convenience, this Agreement remains in effect until either you or Monsanto choose to terminate the Agreement. 
Once you enroU,infonnadon regarding new and existing technologies and any new terms will be mailed to you each year. 
AdditionaUy, by completing this Agreement, you are automaticaUy enroUed in the Technology Value Package7

"', designed to 
· bring increased benefits to you. 

You Receive: 
• Opportunity to purchase and plant seed containing these technologies under this Agreement 
• Opportunity to participate in the Technology Value Package for applicable crop(s). 

You Understand: 
These Monsanto gene technologies are proteCted under U.S. patent law. Monsanto licenses the Grower, under applicable 
pa~nts • owned or licensed by Monsanto, to use these technologies under the conditions listed below. This Agreement only 
covers the United States. and does not authorize planting of seed In the United States which has been purchased In another 
country or planting of seed In another country which has been purchased In the United States. 
Regulatory approval of grain/commodities harvested from Roundup Ready com, Roundup Ready com with YieldGard, Roundup 
Ready canola and Roundup Ready sugarbeets is pending in certain expon markets, and may not be received before the end of 2000. 
As a result, the Grower may be resuicted from inuoducing such grain/commodities into channels of rrade where the potential for 
expon to such markets exists. The Grower must channel such grain/commodities for feeding on farm, use in domestic feed lots or 
other uses in domestic markets only. Growe~ should refer to Monsanto· s Technology Use Guide for information on crop stewardship 
regarding the potential movement of pollen to neighboring crops. For cmistance in locaring domesric outlets (or com 
groinjcommodiries, view rhe ASTA web sire ar www.amseed.org or. contact Monsanro ar 1-8()().768-6387. 
The gene technologies referenced in this Agreement can only be used in locations where the products have.been approved for use 
by all required governmental agencies. · 

You Agree: 
To use the seed containing Monsanto gene technologies solely for planting a single commercial crop. 
To not supply any of this seed to any other peoon or entity for planting, and to not save any crop produced from this seed for 
replanting, or supply seed produced from this seed to anyone for replanting. 
To not use this seed or provide it to anyone for crop breeding, research, generation of herbicide regisuation data or seed production. 
Use of any selective herbicide labeled for the same crop without the Roundup Rea~ gene is not resuicted by this Agreement. If you 
use a herbicide over the top of a Roundup Ready! crop that depends on the Roundup Ready gene to'be selective, you agree to use 
only a Roundup Ultra11 brand herbicide or only another herbidde brand authorized by Monsanto as specified in Monsanto's 
Technology use·Guide. MONSANTO DOES NOT WARRANT rnE ffiOP SAFETY OR PERFORMANa OF HERB lODES OrnER THAN 
MONSANTO BRANDS. • 
To purchase seed containing these gene technologies only from a seed company with required technology license(s) from Monsanto 
and to pay the applicable Technology Fee for the particular produa being purchased. 
To implement an Insect Resistance Management program a5 specified in the applicable Bollgard conan and YieldGard com sections of 
the Technology Use Guide and to cooperate with Insect Resistance Management programs and research.' '2... ~ <\. 

' Refer ro rhe applicable secrion of rhe Monsanto Technology Use Guide, which is part of rhis Agreemenr. for specifics reloring ro rhese renru. -/ 

A ---
Please ~ee -side (Dr more in[onnarion. 

MONSANTO~
"--·H...hll·Hop<' 



Insect Protected Corn 
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Insect Protected Corn 

Planting Refuges, Preserving Technology 

Developed by a coalition of National Corn Growers 
Association and Bt seed companies in consultation with 
leading land grant universities as a visual reminder of the 
need to plant a non-Bt corn refuge when you plant ·st corn·. 



Proactive Approach to IRM 
Insect Protected Corn 

• Planting a non-Bt refuge is a requirement when you 
. ' 

purchase Bt hybrid corn seed. 

• Just as ·you manage for weed resistance, preventing 

insect resistance is important for: 

>> the grower's bottom line 
....? • . 
~> the environment 
~the next generation of farmers 



Proactive Approach to IRM 
«•·-·-· 

Insect Protected Corn 

• National Corn Growers Association, in conjunction 

with universities and seed companies, is committed 

to ensuring that growers understand the importance 

of planting a non-Bt refuge when they plant Bt corn. 

~~ -a 



--·· Proactive Approach to IRM 
Insect Protected Corn 

. . 

• · Preserving Bt technology requires individual 

responsibility- like soil conservation, protection of 

water quality and proper use of chemicals. Be 

informed and do ·the right thing on your farm. Don't 

count on your neighbor. 

~0 
::::::-· 



Proactive Approach to IRM 
Insect Protected Corn 

• More government regulation is unnecessary if you 

exercise good stewardship on your own. The benefits 

of Bt protection could be lost if the technology is not 

used responsibly. 

~~' ·--~ 



Refuge Strategy 
Insect Protected Corn 

The goal of a NonBt corn refuge 
is to maintain susceptible 
insects in the population t~at 
can mate with rare resistant 
insects and produce susceptible 
insects _in the next generation. 

~) 
...? 

= susceptible 

to Bt corn 

=resistant 

to Bt corn 



Insect Protected Corn 

2000 Refuge Requirements -
· Cornbelt 

e On each farm, plant up to 80% YieldGard corn 
and a 20°/o or greater non-Bt corn refuge 
.-the non-Bt co:rn can be treated only when 

level of pest pressure meets or exceeds 
economic threshold · 

-treat with any non-Bt .insecticide 

-untreated refuge must be placed within 1/2 

2 
mile of Bt corn, but 1/4 mile is suggested 

~ - if refuge sprays are anticipated, plant refuge 
within 1/4 mile of Bt corn · 



Insect Protected Corn 

2000 l;lefuge Requirements 
Cotton Growing Areas 

G On each farm, plant up to 50o/o YieldGard corn 
and a 50o/o or greater non-Bt corn refuge 
-· the non-Bt corn can be treated only when 

level of pest ·pressure meets or exceeds 
economic threshold 

- treat with any non-Bt' insecticide 

- untreated refuge must be placed within 1/2 
~ mile of Bt corn, but 1/4 mile is suggested 
~ 



Insect Protected Corn 

Refuge Planting Designs 
C·ornbelt 

Separate Field Refuge Block Refuge Split Planter Refuge 

~c:-,. ::;::-
Bt Corn 

(green) 

NonBt 

(brown) · 

Headland/ 

Perimeter Refuge 



Insect Protected Corn 

eparate Field Refuge 
Corn belt 

* Advantages: 
>~- Greater flexibility with hybrids, 

herbicide program, planters & 
harvesting; compatible with spray 
option 

* Requirement: 

>> Plant refuge on each farm and 
within one-half mile of Bt corn, 1/4 

~ mile if spraying anticipated 

* Limitations: 
>-> Refuge must be close enough to Bt 

field to promote mixing of insect 
populations 



Insect Protected Corn 

Split Planter Refuge 
Corn belt 

. - --- --- ...... ·-········-··- -- -- ------ --------·· .......... ··-·· .. ----------- --------·------------ --- ·-- --------- ·--~-----·-·-· ·····-···--· ·------

planter nonBt 
• refuge SIZe rows 

8-row 2 25°/o 
12-row 3 25°/o 
6-row 2 33°/o 

-- -- ~--

* Advantages: 
~> Good mixing of insects 
>> Requires less cleaning of hoppers 

* Requires: 
~ _ >> Match herbicide tolerance & maturity 
~ ):::.- Individual planter boxes 

* Limitation: Can't separately treat or 
harvest refuge 

NonBt 



Insect Protected Corn 

Block Refuge 
Corn belt 

refuge size 20°/o 
rows nonBt 100 

rows Bt 400 

* Advantages: 
>> Good ·mixing of insects 
)> Refuge can be treated if needed 

. >> Can harvest Bt and nonBt separately 

* Limitations: 
~ >> More time changing· seed & cleaning 
~ hoppers 

>-> May need to match herbicide tolerance 

Planting Refuges, Preserving Techno/a 

NonBt corn 



Headland/Perimeter Refuge 
Corn belt 

Insect Protected Corn 
. -~ ... ··- . ---- -- .... __ ··- - ·-· -- - - -· ...... . 

~ M/ant~ 

~ Gxxt nil xi rlJ c:l i nsect JX)J1JI at i ~ 
~ J311 0/fi opt i nall harvest t i nil rlJ 

• redJces a:s I a;ses i n refuge 
~ Rqj res 

~ 1\ltt. chi rlJ her l:i ci re t d er ance 
» Olarg rlJ · seed 

~ Limitation 
~ 1=9-i neter rOJfi at ti g,er risk in 

st al k l:xr er ar eac; 

. x-
~ 

- - . ··- ---· ··-·. 



Insect Protected Corn 

Corn Refuge Requirements 
Cotton Growing Areas 

On each farm: . 

)> Plant up to 50°/o of corn 
acres with YieldGard 

~Plant minimum of 50°/o of 
corn acres with non-Bt 
corn 

~>Treat non-Bt corn only as 
needed with non-Bt 

~/ insecticides 



Insect Protected Corn 

Corn Refuge Location 
Cotton Growing Region 

* Plant non-Bt corn refuge 
within, adjacent .. to, or near 
each YieldGard field 

* Must be planted within 1/2 
mile of each YieldGard field 

* Plant within 1/4 mile if 
possible 

~cb< 

Separate 
fields 

Non-Bt corn blocks/ 
strips within field 



2000 Refuge Considerations 
~~- . Non-target Species 

. ln~ec_t ~r~-~e-~!e.? Cor~ _ __ -··--·· _ .. --·-· . .. --·· _ .. ... . . . ·····-· .... ··--·- _ ..... . 

e The potential fo_r non-target species (e.g. 
monarch butterfly larvae) to be affected by Bt 
~orn pollen remains under study. As an interim 
measure, the EPA is e·ncouraging growers to 
place the non-Bt corn refuge between Bt corn 
and habitats such as prairies, forests, 
conservation areas·, and roadsides. 

~s 
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I' Search Results 

jinsect resistance rnanagerner :Gol 
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<· Search FarmSource Only 
<!· Search All Ag Sites 

Your search for "insect resistance management" matched 38 out of 163721 
documents. 

Page 1 of 4 

Rank Document (Score) 
1 Bt Corn lssue2 (0.87) 

European corn borers exist as single- generation- per- year (univoltine) 
populations, two- generation (bivoltine) populations, three- generation populations 
and, in extreme squthern areas of the nation, tour- generation populations. 
Adding Bt protection 
http://www.dekalb.com 
http://www.dekalb.com/mapslbtcom.pdf 

2 NCGA - Hot Off the Cob (0.84) 

These companies represent the following Bt com events: Bt11, MON81 0, DBT-
418 and Event 176. While the grower has flexibility in planting the non-Bt com 
refuge, the companies will continue to recommend that growers plant the refuge 
nearby plantings of 8 
http://www.ncga.com 
http://www.ncga.com/archives/news990128.html 

3 Pioneer. Hi-Bred. Maintaining. BL Effectiveness. Throt,J.Qh. Resistance. 
Management. Canada (0.84) 

The potential impact of Bt technology on com yields is immense, but 
development of resistant corn borer populatiqns may threaten the long-term 
effect{veness of Bt. The refuge provides a population of susceptible borers to 
mate with resistant types from 8 
http://www.pioneer.com 
http://www .pioneer.com/canada/croplcabtresis.htm 

4 lndustrv News and Trends: European bio-group touts benefits of technology (0.80) 

EuropaBio, the European Association for Bioindustries, commented on research 
reported in the August 5th, 1999 issue of 'Nature' magazine, which described 
delayed development of a laboratory selected resistant strain of pink bollworm in 
genetically enhance 
http://www.farmsource.com 
http:/lwww.farmsource.comiNews_Trends/newsarticles.asp?ID=2921 

5 Industry News and Trends: More advances seen for Bt technology (0.80) 
In spite of the success of Bollgard, however, the product still is far from being the . . . . - - .. 

htto://Ww\V .farmsource.com/Search/V eri~Search.aso 01/27/2000 
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complete insect pest management product in cotton, says Van Duyn. Regarding 
insect resistance management with Bt cotton, EPA has accepted the resistance 
management cone 
http://www.fannsource.com 
http://www.fannsource.com/News_ T ren9slnewsarticles.asp?ID=5139' 

6 Industry News and Trends: National Cotton Council: Bt coiton resistance 
management for pink bollworm is sound (0.80) 

The National Cotton Council (NCC) said it remains convinced that current 
resistance management strategies for pink bollworm- including the use of refugia 
- are appropriate and reaffirmed its commitment to preserving the effectiveness of 
Bt cotton. Bt cott 
http://www.fannsource.com 
http://www.fannsource.com/News_ T rendslnewsarticles.asp?ID=2877 

7 Pioneer. Hi-Bred. Maintaining. Bt. Effectiveness. Throuah. Resistance. Manaaement 
(0.80) 

The potential impact of Bt technology on com yields and grower profitability is· 
immense; however, development of com borer populations resistant to Bt could 
quickly neutralize that impact. Development of resistant corn borer populations is 
a real 
http://www.pioneer.com 
http://www.pioneer.comlusa/crop_management/nationallbt_resistance_management_regulations_99.htm 

8 Dorchester County (0.80) 

EPA has granted conditional registration for ATTRIBUTE (TM) sweet com with 
YieldGard (R) insect protection, the first Bt sweet com hybrids cleared for sale to 
commercial growers. Developed by Novartis Seeds, Inc. and marketed by 
Rogers, it provides sea 
http://~.agnr.umd.edu 
http://www.agnr.umd.edufusersldorchct.J/agmarch.htm 

9 Newleaf Management Recommendations (0.80) 
To take full advantage of NewLeaf's pest control and line selection benefits, our 
technical experts have provided you with management recommendations aimed 
at helping you improve your bottom line. To get the most benefit from NewLeafs 
built-in beetle con 
http://www.naturemark.com 
http://www.naturemarit.com/pagesiOVR_Recs_lndex.html 

10 lndus!!Y. News and Trends: lt?s here!? Bt relief for southern corn growers (0.77) 

Com growers~ who had been severeiy restricted in the amount of Bt com they 
could plant in cotton-producing regions of the South, are now able to plant up to 
50% of their acres with these improved hybrids that protect the com plant from 
European combo 
http://www.fannsource.com 
http://www.fannsource.com/News_ TrendsiNewsArtides.asp? 10=673 

111 oN SANTO W. Cooyright e 1999 Monsanto Company All rights reserved, 
. '-i·l ...... .,. .. 

. htto://www .fannsource.com/Search!V eritvSearch.aso 01/27/2000 



Seed companies, universities and the National Corn Growers Association all agr~e that

there should be a unified commitment to responsible stewardship of Bt technology so it 

can be preserved as an important tool in farm management. 

Planting a refuge ofnon-Bt com is the most-important 
thing growers can do to prevent insects from developing resistance to Bt. 

·A3o{ouq~;n 19: apJAo.Id leq1 
saJUl!dwo~ paas al{l pue saJl!S.IaAJUil ql!M 
uon~un(uo~ w uoneoossv s.IaMO.ID wo:) . . . . . 

JeUOJleN aq1 .Aq padoJaAap seM amq:lo.Iq SJll~ 

Planting Refuges, Preserving Technology 

l-\ ota 



A refuge is a block of non-Bt com planted on a portion of your corn acres . 

-~-~-. 
. . ... ... ... 

..... ~··- .. , ... &.# ..... ···- ..... --~· 

The goal in planting a refuge is to provide an 
1mple supply of susceptible European com 
borer moths, ·greatly decreasing the odds that 
a resistant moth can emerge from a Bt fielcl and 
choos·e another resistant moth for a mate. 

The vast majority of European com borers 
carry two genes for susceptibility (SS), having 
received one gene from each parent. A small 
percentage may carry one resistant gene and 
one susceptible gene (SR). Growers can expect 
Bt corn to kill all of the SS larvae in their field 
and nearly all of the SR. A small percentage 
may survive, develop into moths and seek a · 
mate. Planting a nearby refuge, where nearly 
all the insects will be susceptible, greatly 

• Planting a non-Bt refuge is a 
requirement when you plant Bt 
field com. 

• There could be more government 
regulation· and the benefits of Bt 
protection could be lost if the technology 
is not used responsibly. 

• Just as you manage for weed resistance, 
preventing insect resistance is important 

Maintaining susceptible insects in the population 

for your bottom line, for the environment 
and for the next generation of farmers. 

• Preserving Bt technology requires individual 
responsibility - like soil conservation, 
protection of wafer quality and proper use 
of chemicals. Farmers have always done 
the right thing·when they are informed. 

Consult your seed dealer, Extension agent or crop 
consultant for details on Lto1 
how to plant a refuge 

on your farm. 



Insect Resistance 
Management (JAM): 
This means managing 
your farm to prevent 
insects from developing 
resistance to Bt co~n. 

k--·o 
c:;;tO 

Elements of the Logo 
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Planting a refuge of non-Bt corn is the single most 
important thing growers can do to preserve the 
technology for years to come. 

i 

The father and son 
symbolize the need to 
protect technology for 
the next generation. 
We want Bt to last for 
a long time, so we 
need to manage 
against resistance. 

The lines in the background symbolize a cornfield, with a portion set aside for a refuge. 
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Developed by a coalition of National Corn Growers 
Association and Bt seed companies In consultation with 
leading land grant universities as a visual reminder of the 
need to plan~ a non-Bt refuge when you plant Bt. corn. 
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ja.nuuy 28, 2000 

Dr. janet Andcncn 
u.s. Enviroo.mcnta.l Prctcccioo ~ (751lq 
Biopcatidcb and Poll~tion Prcvc:ntioa Di:vi&ion 
Clyata.l Mall #2 
1921 Jc.ff.cnoo Davia Higb\ny 
Arlir.gtcn. VA 22202 

VIA FAX AND EXPIESIC£UVIRY 

Subjca: Agrkultla&l Bi.otecboology S~p Working Gmup rupomc tc EPA letters of 
Dccembcr ~. 1999 repniio&ccnditiona of ccrnaioA.Q(·B.t:fi.cld c;gm reg;matinn 
•mmdmcnta snd/ot modi6ariosu tc Bt eeld com rcgiettation.t fot the 2000 
growing aeuon; BPA rcg!Jtntiona.fol: B.tu:ilhu U.~'uuil.~lh dclta-cndotc:dn 

·~-and tbc ~ mat:c.rl&l ocau.uy fer la production in com; 'Bdid.d c:o.ra lRM 
. p!&.n 

Dear Dr. Andctac.n: 

In tcttu~ dattd Dca.mbe: 20, 19951, the Agency rc.queJ ted that CtytA com n:giatnntJ 
implcawlt 14 caoditinna u put o£ the illaca rcaiat&.c.u managcmmt (IRM} Bttal.l:iY for Bt 
(field) com (~ the 2000 arowing ae.asoa. Afru rc:vicwU1g the Agency's lcttr:n and c.ondir:ion&, 
the Agriculrunl Biotechnology Sfi:W'Udahip Working Gu:lup ~WG) (Mooi!UltD, Myc.ogcn 
Sccd.I/Dow AgroSci=c:a ll.C, Novutia Sceda, Inc.- Fs.dd tropa- NA.Fl"A, Pioaccr Hl-Brcd 
lntaru.tiona.l., Inc., and the National Com Ga:OWCD Aaaociatinn) nocifi.c:d tho Aicocy io a 
lettu.datcdJa.nYUY 11, 2000 that it agreed In pdndple with the addltioaal mc&I\IICI 

bighligbt=i in the~~ Dcccrobcr 20 covet letrer1, u they ue ~blc with the 
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The ABSWG registrants agree to the following terms and conditions relevant to 
Insect Resistance Management (IRM), which will apply for CryiA field corn 
hybrids for the 2000 growing season: 

1. For Bt field corn grown outside cotton-growing areas (e.g., the Com Belt), 
grower agreements (Stewardship Agreements) will specify that growers must 
adhere to the refuge requirements as described in the Grower Guide/Product 
Use Guide and/or in supplements to the Grower Guide/Product Use Guide. 
Specifically, growers must plant a minimum structured refuge of at least 20% 
non-Bt com. Insecticide treatments for control of European corn borer, cor_n 
earworm and/or Southwestern corn borer may be applied only if economic 
thresholds are reached for one or more of these target pests. Economic 
thresholds will be determined using methods recommended by local or 
regional professionals (e.g., Extension Service agents, crop consultants). 
Instructions to growers· will specify that microbial Bt insecticides must not be 
applied to non-Bt corn refuges. Further, the ABSWG is advised by the 
relevant registrants that Bt field corn registered under EPA Reg. No. 66736-1 
(by Novartis Seeds, Inc.- Field Crops- NAFTA) or EPA Reg. No. 68467-1 
(by Mycogen Seeds/Dow Agrosciences LLC) will not be offered for sale after 
the close of business on January 5, 2000 in the specific counties in Texas, 
Colorado, Oklahoma and Kansas that were identified in the relevant product
specific attachments to the Agency's Dec~mber 20 letter. 

2. For the 2000 growing season, grower agreements (Stewardship Agreements) 
for Bt field com grown in cotton-growing areas will specify that growers must 
adhere to the refuge requirements as described in the Grower Guide/Product 
Use Guide and/or in supplements to the Grower Guide/Product Use Guide. 
Specifically, growers in these areas must plant a minimum structured refuge 
of 50% non-Bt com. Cotton-growing areas are as described in the most 
recent terms and conditions for EPA Reg. No. 67979-1 (held by Novartis 
Seeds, Inc.- Field Crops- NAFTA) and EPA Reg. No. 524-489 (held by 
Monsanto Co.). 

However, as described in the January 11, 2000 letter from the ABSWG, for 
the 2001 growing season and beyond, the ABSWG members ·desire to 
continue discussion with the Agency regarding the data and information that 
would support a 20% non-Bt corn refu.ge in the northern corn/cotton region, 
as defined in the Industry IRM Plan submitted on April 19, 1999. 

ABSWG Response to 141tems in Dec. 20, 1999 EPA Letter January 28, 2000 p. 1 
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3. Requirements for refuge deployment will be described in the Grower 
Guides/Product Use Guides as described in Section 0 of the Industry IRM 
Plan submitted on April 19, 1999. Growers will continue to be required to 
plant only non-Bt corn in the refuge and to plant the refuge within 'h mile of 
their Bt corn acreage. In regions of the corn belt where conventional 
insecticides have historically been used to control ECB and SWCB, growers 
wanting the option to treat these pests must plant the refuge within Y. m·ile of 
their Bt corn. 

The modifications recently proposed by the Agency (Item 3 of Attachment to 
Dec. 20 letter) that would limit refuge·areas to the edges or headlands of Bt 
corn fields or to strips (> 6 rows) across the entire field cannot feasibly be 
implemented for the 2000 growing season. More importantly, these 
limitations on refuge deployment do not provide growers the flexibility needed 
to plant refuges in all farming ~ituations. 

The ABS group requests that planting options include: separate fields, 
blocks within fields (e.g., along the edges or headlands), and strips across 
the field. When planting the refuge in strips across the field, growers will be 

. instructed to plant multiple non-Bt rows whenever possible. 

Rationale and supporting information are given below: 

It is not feasible to implement changes in refuge deployment for the 2000 
growing season that would limit refuge planting options because more 
flexible refuge deployment options found in current Grower Guides/Product 
Use Guides already-have been distributed to growers. 

Furthermore, requiring that growers plant a minimum of six rows of non-Bt 
corn alternating with Bt corn when distributing the refuge across a field is 
impractical or constraining for many growers. Planter size and type are 
important considerations and growers using smaller planting equipment (e.g., 
6-row or B-row planters) would have to limit Bt corn utilization to only 50 -
65% of their farm. Only large planters (12-row or larger} could accommodate 
six rows of contiguous non-Bt com and also a!!o':':' gra':':'ers maximum use of 
Bt technology. 

Additionally, grower surveys by Harvest Research Company (Appendix A) 
and Iowa State University (Pilcher & Rice, 1999; Bt corn and Insect 
Resistance Management: Farmer Perceptions and Educational 
Opportunities. Poster at Entomological Society of America Meeting, Dec. 
1999; Appendix 8) show that a variety of refuge options are desirable and 
preferable by growers. Limiting refuge areas to external blocks on the edges 
or headlands of fields or strips of six or more rows across the entire field 
would be impractical or impossible in many situations. The ABSVVG believes 

ABSWG Response to 14 Items in Dec. 20, 1999 EPA Letter January 28, 2000 
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that providing growers with needed flexibility in refuge configurations will 
promote maximal compliance with IRM requirements. 

4. The members of the ABSWG have developed a variety of educational 
materials and programs to promote awareness of and compliance with 
current IRM.recommendations. While some of these materials and programs 
are complete, others are still being developed or updated for the 2000 
growing season. Individual registrants will submit descriptions of their IRM 
education programs, along with copies of the currently available educational 
materials, by January 31, 2000. Other materials for the 2000 growing season 
will be provided to the Agency as they become available for distribution. 

Additionally, ttie NCGA, members of NC-205 and industry representatives 
have been working as,a task force to develop educational materials to 
reinforce and augment the Grower Guides/Product Use Guides. These 
materials include videos, brochures, and slide presentations. Further, an 
IRM graphic logo has been developed for use in multiple communication 
tools. The IRM logo will serve as a frequent reminder of the importance of 
refugia in preserving the effectiveness of Bt corn technology for many years 
to come. · · 

5. As described in the January 11, 2000 letter to EPA from the ABSWG, the 
current insect monitoring programs will be expanded to indude Southwestern 
corn borer (SWCB) and corn earworm (CEW), in addition to European corn 
borer (ECB). The expanded program will focus monitoring in areas that 
typically have a high density of Bt corn or have historically been prone to 
high levels of corri borer pressure and where the refuge areas may more 
likely be treated with insecticides. Due to the need to fully plan and 
coordinate this expanded effort with members of the academic and extension 
community, the ABSWG members have formed a Monitoring Task Force with 
academic experts (i.e., NC-205 members and others) to develop a modified 
monitoring program, to be implemented for the 2000 growing season, 
following Agency approval. NC-205 is supportive of this collaborative 
approach. Plans for ihe modified monito;ing plan will be provided to the 
Agency by March 31, 2000 for review. 

The ABSWG requests that the requirement to monitor SWCB populations not 
be applicable to EPA Reg. Nos. 66736-1 and 68467-1. As per item 1 above, 
the registrants of these products have agreed to cease sales in the specific 
states/counties that the Agency has identified as being of particular concern 
for SWCB infestations. Therefore, it is not appropriate or reasonable to 
require the monitoring of SWCB pppulations in connection with the 
registrations of products that are not sold in the primary geographic area 

L{·llf 
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where SWCB is of concern. 

6. The Monitoring Task Force will assess the feasibility of using the F2 screen, 
sentinel plots, and in-field screening kits to increase the sensitivity of 
resistance monitoring in 2000. By January 31, 2001, the ABSWG will 
provide the Agency with the results from these investigations. 

7. The current definition of confirmed insect resistance will be used as 
described in Section E of the Industry IRM Plan. Agency approval will be 
sought pri-or to implementation of any modified definition of confirmed insect 
resistance. 

8. In cases of confirmed insect resistance that may be identified during 2000, a 
detailed remedial action plan as outlined in Section F of the Industry 
Coalition IRM Plan (submitted to EPA on April19, 1999} will be implemented. 
The modified approach recently proposed by the Agency (Item 8 of 
Attachment to Dec. 20 letter} cannot feasibly be implemented for the 2000 
growing season. for the reasons described below. 

As the Agency is aware. the placing of customer seed orders for the 2000 
growing season commenced during the summer of 1999. Accordingly, a 
significant number of growers have already agreed to the terms of the grower 
agreements that the registrants voluntarily implemented for the 2000 growing 
season. These grower agreements did not specifically require that growers 
must individually assume the responsibility to apply alternate pest control 
measures or undertake post-harvest management of plant residues on their 
farms if confirmed pest resistance were to occur in their area. For the 2000 
growing season, therefore, it is not feasible to mandate that seed customers 
assume such additional potential responsibility, liability and/or financial 
obligation after they have already agreed to the terms of the sale. 

Notwithstanding these practical and commercial constraints related to_the 
timing of the Agency's request to modify Industry's proposed remedial action 
plan for 2000, the ABSWG members are additionally concerned that the 
specific requested changes to the plan could have unintended and 
counterproductive consequences. For example, the Agency has requested 
that the remedial action steps be detailed in the Grower Guide for growers to 
follow in cases of suspected insect resistance (emphasis added). There are 
multiple reasons why a grower might suspect that resistance has occurred 
yet, upon further investigation, it can be clearly demonstrated that other 
factors are responsible. In accordance with the practices described in 

·Section E of the Industry IRM Plan ("Actions to be Taken if Unexpectad 
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Levels of Insect Damage Occur"), the registrants or their associates have 
already investigated multiple cases of suspected insect resistance that were 
reported by growers or crop professionals. After thorough and timely 
evaluations of these reports, none of these cases resulted in confirmed target 
pest resistance. Invariably, these cases of suspected insect resistance have 
been clearly attributable to other causes such as inadvertent mixing of Bt and 
non-Bt com seed in the planter box, and incorrect identification of the pest 
species present in the field. 

Specifying detailed mitigation mea~ures in the Grower Guide/Product Use 
Guide per se might mislead growers to believe, for example, that an alternate 
insect control method must be immediately applied when resistance is merely 
suspected. Unwarranted or premature actions taken by growers or others 
acting on an unconfirm.ed suspicion of resistance could actually compromise 
a proper investigation'by seed company representatives. For example, 
immediate use of an alternate pest control method could preclude the ability 
-to sample the local pest populations to determine whether they indeed 
display a resistant phenotype. Therefore, such measures should not be 

-taken until seed company representatives with the necessary training and 
experience have conducted an investigation and confirmed that resistance 
has indeed occurred. If confirmed resistance were to be demonstrated, the 
registrants would implement the rigorous remedial measures as detailed in 
Section F of the Industry IRM plan. 

For these practical, scientific and commercial reasons. with regard to 
suspected insect resistance, the ABSWG believes that the Bt corn grower's 
immediate responsibility should be to promptly report any cases of 
unexpected levels of insect damage to the registrant or seed distributor for 
proper investigation. Instructions for such reporting by growers are included 
in the current Grower Guides/Product Use Guides and/or other informational 
material provided to growers. The ABSWG wishes to point out that the 
current procedures have operated quite well over multiple growing seasons, 
while providing for quick, thorough and consistent follow-up in cases where 
unexpected insect damage in growers' fields have been reported. 

Furthermore, from a practical and scientific perspective, it is extremely 
unlikely that any confirmed cases of target pest resistance will occur during 
the 2000 growing season. Therefore, in view of such factors, the ABSWG 
asks that the Agency reconsider its request for modifications to the remedial 
action plan outlined in Section F of the Industry IRM Plan. Additionally, 
discussions are currently under way within NC-205 regarding a number of 
possible future actions to be considered in the case of confirmed target pest 
resistance. The ABSWG members are willing to engage in further discussion 
with the Agency on this issue if further refinements to the current remedial 
action plan are warranted fer the 2001 growing season or beyond. 

ABSWG Response to 14 Items in Dec. 20. 1999 EPA Letter January 28, 2000 p. 5 
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9. Several aspects of the IRM Plan will operate in synergy to promote grower 
compliance. however, the cornerstones of the compliance program will be 
the: 

• Grower Guide/Product Use Guide. 

These Guides are distributed to each seed customer and updated on an 
annual basis, as needed. The Guides provide complete information for 
growers regarding routine IRM practices that must be employed, and will 
be a primary educational and reference tool. Agreed-upon re~uirements 
and additional information that cannot be included in the Grower Guides 
for 2000 (e.g., because the requirements were enacted after printing and 
distribution of the Grower Guides) will be conveyed via supplemental 
communications to .. Bt field corn seed customers. 

• Stewardship Agreement (grower agreement}. 

Each grower who purchases Bt field corn seed will be required to sign a 
Stewardship Agreement, which will obligate the grower to follow the 
required IRM practices as specified in the Grower Guide/Product Use 
Guide and/or in supplements thereof. Individual registrants will submit 
copies of their respective Stewardship Agreements to EPA by January 31, 
2000. 

• A Strong and Multi-Pronged Grower Education Program. 

As detailed in the response to Item 4 above, in addition to the Grower 
Guide/Product Use Guide and supplemental informational material, a 
variety of methods will be employed to promote grower education and to 
continue to reinforce the need for adherence to all aspects of the IRM 
program. The details of the grower education programs implemented by 
the members of the ABSWG are being provided to the Agency in separate 
submissions by each registrant. 

Additional mechanisms will also be used to promote grower compliance, 
including: 

• Training of sales pe_rsonnel. seed dealers and technical support staff. 

• Coordination and reinforcement of IRM requirements through other 
organizations (e.g., NC-205, the Cooperative Extension Service, USDA, 
National Corn Growers Assn. (NCGA), American Crop Protection Assn .. 
Biotechnology Industry Organization, crop consultants and other crop ·<{ \ r'j 
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professionals). 

In addition. other mechanisms of promoting complianca may be pursued or 
explored by individual members of the ABSWG. 

10. The ABSWG will implement a survey approach similar to the Iowa State 
University Bt Corn Survey (e.g., Pilcher and Rice, 1999) A statistically valid 
sample, as determined by independent market research, of Bt mrn growers 
in key states will be surveyed by a third-party. Bt corn growers will be 
included based upon a proportionately stratified random sample designed to 
balance the survey evenly across seed companies and geographies. In 
addition to demographic information, the survey will include questions 
related to insect resistance management such as: 

1. What is your primary source of information on Bt corn? 
11. What percen.tage of your acres were planted to Bt mrn this year? 
iii. Are you following a recommended insect resistance management 

strategy? 
iv. What planting pattern did you use for your refuge? 

a) Planted Bt mrn as one block in one field. 
b) Planted Bt corn in. one block in every field. 
c) Split seed boxes in the planter and alternated every row or 

several rows with Bt and non-Bt corn in every field. 
d) Planted Bt corn in large strips alternated with large strips of a. 

non-Bt corn hybrid. 
e) Planted Bt corn in an entire field and planted the border around 

the field with non-Bt corn. 
f) Planted pivot corners to non-Bt corn with the irrigated area of 

the field planted to Bt com. 

v. If you plant most of your acreage to Bt corn, are you likely to scout 
your non-Bt corn for economically damaging populations of corn 
borers? 

vi. Did you ireai your Bt corn acres with an insecticide? 

11. Survey results and other available information will be used to identify 
geographic areas of non-compliance with insect resistance management 
plans. As described in the Industry IRM Plan, an intensified grower 
education program will be conducted in these geographic areas prior to the 
following growing season. If individual non-compliant growers are 
identified, they will be restricted fr~m future purchases of Bt corn seed. 

ASSWG Rasponse to 14 Items in Dec. 20, 1999 EPA Letter January 28. 2000 p. 7 
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12. By January 31, 2000 each registrant will provide total Bt corn units sold (or 
the corresponding acreage estimates) during the 1999 season (by state 
and county), as well as the results of IRM research and monitoring 
conducted since the previous annual.report (of January 1999). As 
mentioned in item 4, detailed descriptions of each registrant's grower 
education program will also be provided. 

Although the Agency also requested that each registrant include data on 
market penetration by state and county for 1999, it will not be possible to 
provide this information by January 31, 2000. The registrants do not yet 
have access to county-by-county data for total corn acres planted in 1999, 
and therefore cannot calculate market penetration. 

All sales and marketil)g information is the Confidential Business Information 
(CBI) of each registrant. That information is not available and will not be 
provided to/by the ABSWG. Each registrant will provide this information to 
the Agency as its proprietary CBI. 

13. The registrants understand that the terms and CXlnditions described herein, 
as well as any previously agreed to terms and conditions (unless 
specifically superseded by those described herein) will apply for the 2000 
growing season. 

14. The registrants will CXlnvey the foll.owing instructions via the Grower 
Guides/Product Use Guides or supplemental informational material 
provided to growers: 

~The potential for non-target sp_ecies (e.g., monarch butterfly larvae) to be 
affected py Bt corn pollen remains under study. As an interim measure, the 
EPA is encouraging growers to place the non-Bt corn refuge between Bt 
com and habitats such as prairies, forests, conservation areas, and 
roadsides." 

ABSWG Response to 14 Items in Dec. 20, 1999 EPA Letter January 28, 2000 p. 8 
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Appendix A 
1998 Harvest Research Company Survey on 

Grower Preferences for Various Refuge Deployment Options 

Typeld es ig n of N. Cen. W. Corn S.W. 
refuge area Total Area 1 Area 2 Area 3 

One or more large 
blocks in Bt field 33% 37% 33% 24% 

Outside rows on one 
side of Bt field 17% 16% 18% 17% 

Separate corn fi~ld 
on your farm 16% 10% 18% 27% 

Perimeter rows 
around Bt field 10% 9% 12% 10% 

End rows of Bt field 7% 10% 4% 7% 

Alternate rows from 
split planter boxes 7% 8% 6% 5% 

Plant mixture of Bt 
and non-Bt corn 3% 4% 3% 2% 

Plant half Bt and 
half non Bt 2% 1% 3% 2% 

Corners of center 
pivot Bt field 2% - 2% 3% 

Other 1% 1% - 2% 

Sample size 329 144 126 59 

I -
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Appendix B 

1998 Iowa State University Survey [Pilcher and Rice, 1999} 

What planting pattern would· you most li' ely 
consider using to prevent ECB from 

developing resistance? (n = 3,250) 

As a block in one field ....................................... 27 6°/o 
As a block in every field .................. ~.... .. .. . . . . . . .. . 18 8o/o 
Alternating every row or several rows ................ 11 5°/o 
As large alternating strips of Bt and non-Bt ......... 18 Oo/o 

Mixing Bt and non-Bt seed together ... . . . .. .. . ... .. . . 4 1 o/o 
Planting Bt corn in entire field and planting 

border to non-Bt corn ................................. . 
Other ........................................................... . 
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Agricultural Biotechnology Stewardship 
Working Group 

~r. Janet Andersen 
U.S. Environmental Protection Agency (7511C) 
Biopesticides and Pollution Prevention Division 
Crystal Mall #2 
1921 Jeffers--on Davis Highway 
Arlington, V.A 22202 

VIA FAX AND EXPRESS DELIVERY 

January 11, 2000 

Subject: Agricultural Biotechnology Stewardship Working Group response to EPA letters of 
December 20, 1999 regarding conditions of extension of Bt field corn registration 
amendments and/ or modifications to Bt field corn registrations for the 2000 growing 
season; EPA registrations for Bacillus thtningiensis Cry1A delta-endotoxin and the genetic 
material necessary for its production in corn; Bt field corn I&\-1 plan 

Dear Dr. Andersen: 

In letters dated December 20, 1999, the Agency requested that Cry1A com registrants implement 
fourteen conditions as part of the resistance management strategy for Bt (field) com for the 2000 
growing season. To address the Agency's request, the members of the Agricultural Biotechnology 
Stewardship (ABS) Working Group (Monsanto, Mycogen Seeds/Dow AgroSciences LLC, Novartis 
Seeds, Inc.- Field Crops- NAFTA, Pioneer Hi-Bred International, Inc., and the National Corn 
Growers Association) met on January 10, 2000. After reviewing the Agency's letters and 
conditions, the ABS agrees in principle with the additional measures highlighted in the Agency's 
December 20 cover letters, as they are compatible with the ABS IIUvi Plan submitted April19, 
1999. Specific responses to these measures are provided below. With respect to the 14 items in the 
respective product-specific attachments to the Dec. 20 letters, the members of the ABS Working 
Group will provide as much information as possible to address points 3 to 14 by January 31, 2000; 

·points 1 and 2 are addressed below. For those issues requiring collaboration with academic experts, 
e.g., insect resistance monitoring, the ABS Working Group intends to submit the information 
addressing those items to the Agency no later than March 31, 2000. 

Specifically, consistent with the ABS IRM plan, the members of the working group have 
implemented and agree to continue to require for Bt field com the minimum 20% refuge of non-Bt 
corn in non-cotton growing regions. In addition, for the 2000 growing season, the ABS members 
also ha\-e implemented the 50% refuge requirement for field corn for the northern and southern 
corn/ cotton regions as defined in the ABS IIUvi Plan. However, for the 2001 growing season and 
beyond, the ABS members desire to continue discussion \v-ith the Agency regarding the data and 

· information that would support a 20% non-Bt corn refuge in the northern corn/ cotton regi~n. o/ 
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Further, the ABS Working Group Bt corn registrants agree to expand the field monitoring program 
to include southwestern corn borer (SWCB) and corn earworm (CEW), in addition to European 
corn borer (ECB). As requested by the Agency, the expanded program will include high-risk areas 
\vhich typically have a high density of Bt corn or have historically been prone to high levels of corn 
borer pressure and where the refuge areas may more likely be treated with insecticides. The ABS 
members will form a task force with academic experts (i.e., NC-205 and others) to develop a 
modified monitoring program, which will be implemented follO\ving approval by the Agency. As 
indicated above, the modified monitoring plan will be provided to the Agency no later than March 
31, 2000. 

Finally, preliminary research presented at the Monarch Butterfly Symposium on Nov. 2, 1999, 
reinforces the Agency's initial determination_when these products were registered that Bt corn 
poses minimal risk of adverse effects to non~target species, including the monarch butterfly. 
Nevertheless, the ABS Working Group understands that the EPA is concerned with the potential 
for risk to non-target species. Therefore, the registrants propose to include the following language 
in supplemental communications to :Bt field corn growers for the 2000 growing season: 

"Although research indicates ·that the potential for non-target species (e.g., 
monarch butterfly larvae) to be affected by Bt corn pollen is minimal, the 
question of exposure remains under study. As an interim measure, the EPA is 
encouraging growers to place the non-Bt corn refuge between Bt corn and 
habitats such as prairies, forests, conservation areas, and roadsides." 

With respect to the sales and planting restrictions required by EPA for specific products, the 
relevant registrants have agreed to cease sales of these products after January 5, 2000 in the areas set 
forth in your Dec. 20 letter. Separate communications regarding these sales restrictions have or will 
be delivered to the Agency by the individual registrants involved. 

Because corn planting is imminent in certain regions, the ABS Working Group requests an 
immediate response from the Agency regarding the above proposal submitted by the Working 
Group·. It is our understanding that individual registrants will request that the Agency immediately 
extend Bt corn registration amendments (currendy set to expire on Jan. 31, 2000) for the 
corn/cotton belt to April1, 2001. The ABS Working Group believes that EPA should act to avoid 
serious disruptions in grower practices that could occur if existing registration amendments are 
allowed to expire on the verge of corn planting in the South. 

Sincerely, 

c/~ 
Terry Stone 
Regulatory Affairs Manager 
.tvionsanto 

[!)+6 ~...., 
Jeff Stein 
Director of Regulatory & Gov't. Affairs 
Novartis Seeds, Inc.-
Field Crops- NAFTA 

Diane Shanahan 
Regulatory Manager 
Mycogen Seeds/ 
Dow AgroSciences, LLC 
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FA."\: NUMJ:P;R. 

703-308-7026 
TOT.'>L NO. OF PAGES INCLuDING CCV £R. 

14 

i:'EONr N1.J:.IBER. 

703-308-8712 
RE: 

S!:NDE!t'S Fll...' !'UMBER: 

314-737-5250 

Amendment rt:qU(st for Y!ddGard Com 
SE!'JDF..R'S W.ONE l'llJMBER. 

314-737-6547 

X URGENT 0 FOR REVIEW 0 PLEASE COMMENT 0 PLEASE REPLY 

Dear Dr. Andersen, 

0 ?LE::.'.SE recycle 

Please find attached Momanto'5 response to the Agency's December 20, 1999 and application and 
request for m extension of the amendment original! approved on february 19, 1999 regarding sale of 
YicldGard corn in cotton-gro~·ing regions to .April 2001. This amcndmenc was scheduled to c:-::pire ou 
J~nuar}' 31, 2000. 

Sinw<ly, ~ 

2--:::J. 
Regulatory .'\ffa:rs Manager 
YieldGard Com 

[CLICK HERE -"N" TYI'E RF.:TURN ADCRESS) 
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MONSANTO 
FooJ · Hcalrh · Hc·pc 

January 28. 2000 

U.S. Environmental Protection Agency Headquaners (7511C) 
Biopesticides and Pollution Prevention Division 
Crystal mall #2 
1921 Jefferson Davis Highway 
Arlington, VA 22202 

700 C·HSTE~<![LO P.R~WAY NORTH 

S;. Lcu•s. '-~•~sov•• 6JoQ6 

P•O>;< (J:d) 6Q4'!COO 

htt;:~ 1 !""'v.,v.· mo,s.ant~ cofj', 

Attn.: Dr. Janet Andersen. Director, Biopesticides and Pollution Prevention Division 

Subject: Response to EPA letter of December 20, 1999 regarding conditions of an Amendment 
Extension of EPA Registration Number 524-489 for Mon 810 YieldGard, Bacillus 
thuringiensis CrylA(b) delta-endotoxin and the genetic material necessary for its 
production in corn; Bt corn IRM plan 

Dear Dr. Andersen: 

In a letter dated December 20. 1999, the Agency requested that Monsanto agree to implement fourteen 
conditions as part of the resislance management strategy for Mon 810 YieldGard corn (EPA Reg. No. 
524-489) for the 2000 growing season before the Agency would extend the amendment originally 
approved on February 9, 1999 regarding sale of YieldGard com in cotton-growing regions. This 
amendment was scheduled to expire on January 31, 2000. Monsanto requested that this amendment be 
extended to April 1. 2001. Monsanto notified the Agency in letters dated December 27. 1999 that it 
agreed in principle with the additional measures highlighted in the Agency's December 20 cover letter as 
they are compatible with the Agricultural Biotechnology Stewardship Working Group (ABSWG) IRM 
Plan submitted April19, 1999. 

In our kuer dated January 25. 2000. we provided detailed response~ to several of the 14 conditions 
requested in your December 20, 1999 letter and requested again that the Agency extend the amendment 
regarding sale of YieldGard corn in cotton-growing regions. We are writing now to provide specif1c 
responses to the remaining conditions. An amendment application for this action as well as the complete 
list of Monsanto's responses to the 14 conditions are provided i1.s attachments to thls letter. 

Monsanto believes that EPA should act irrunediately to avoid·serious disruptions in grower practices 
should the existing Monsanto amendment expire on January 31, 2000. Should you have any questions 
regarding this information, please contact myself at 314-737-654 7 or Russell Schneider at 202-3 83-2866. 

~~~ 
Terry Stone 
Regulatory Affairs Manager 
YieldGard Com 

TO" I-?0- ?~0(;11 1 ~ • c:: 1 

~002 



011:?8<00 FRI_!i_:_Jl F . .&.X Jl-1 iJi 5250 COTTON TB~ 
4J OOJ 

_f'fttutl rtJ•ciiM•~,....;n_ on,...,.,.. ,.forp_oomt:Neo·,., form. Fori~LMprQ..Vlld .QMB No __iQ70.00All .,...,1 ....... l-2S--95 

UnitDd StaiD& 0 Registration OPP Identifier Number 

a EPA Environmental Protection Agency Amendment 258028 Weshington, DC 20460 Other 

Application for Pesticide - Section I 

1. Company/Product Number 2. EPA Product Manager i 3. Propoud Clesaification 

Monsanto I 524 Phil Hutton 0 None 0 Restricted 
4. Company/Product (Nome) PMI 
Monsar.to I YieldGard Corn 90 

5. Name end Address of Applicant (Include ZIP Cod•J 6. Expedited Reveiw. In accordance with FIFRA Section 3(cl(31 

Monsanto Company (b)(il, my product Is similar or identical in composition and labeling 

700 Chesteriield Parkway North t~~A Reg. No. 524-489 
St. Louis, MO 63198 

0 Ch11ck if this is s n•~ sddr11ss P d N YieldGard Corn ro uct ame 

Section -II 

EJ Amendment- Explain below. u Anal printad labels in repaonso to 
Agancv lanor dated 

D Resubmission in reaponae to Agonc:y latter dated 0 "M" Too" Application. 

0 Notification- Explain below. 0 Other -Explain below. 

Expl8nlltlon: Uoa additional paga(sl If neca3sarv. (For 'action I and Seotion II.) 
EPA Registration Number 524-4891or YieldGard, Bacillus thuringlensis Cry1Ab delta-endotoxin and the genetic material necessary lor Its produc;tlon in corn. 

Monsanto requestS an extension of the amendment originally approved on February 9. 1999 regarding Gale of YieldGard corn In cotton-growing regions to April 
1, 2001. This amendment was scheduled to expire on January 31, 2000. 

Section - Ill 
1. MateriAl Thl• Product W.l a. Pecllag•clln: 

Child-Registant Packaging Unit Packaging Water Soluble Packaging 2. Type of Container 

BYes BYes 8 Yea QMo<ol 
No No 

Pies tie 
No Glaae 

• CertifiCIItion mu:st If "Yea" No. par II ·vee· No. per Peper 
N/A. Unit Packeging wgt. oontainar Package wgt container Other (Specify) 

be :submitttld 
I 

3. l~cation of Nat Contents Information 4. Sizt(•l R•tail Cont•iner 15. Location of Lebel Direction• 

l I Lab a I U ContalrHir t=J 
6. Manf1if in \•Jf'ileh L.:bc! Is Affixod \o Product D Uthogrepl'l 0 Other 

Papor J!iued 
Stene od 

Section· IV 
1. Contact Point (Complere it~ dil'ectJy below fol' idenr;fication of inclionduel to be contecred, if n11c:esssry, ro process thr; applicetion.J 

Name Title Telephone No. (lnolude Area Codal 
Russell P. Schneider Technical Director. Registration (202) 383-2866 

c~rtification 8. Oat• Applic:auon 

I cenily that tho 51atamonu I have made o" thlt form and allattaohments thereto era true, accurate artd oomphrta. Received 

I ackriowledg" that any knowlinglly falae or miBl•eding statement may be puniaheblo by line or i~Tll)rilorvnent or !Stamped I 
both under applic:ablo law. 

2. Si~ano 

~ g_~ 
3. Titl• 

eX~ Reguiaiory AHwrs Manager, YleldGard Com 

/ 
4. Typed Name 

/ ~ 

5. Date 

Terry B. Stone. January 27, 2000 

~oa '""" 8670-1 IRn. 3-941 Previoua edition• ar• obsolete. --· -~ -~~~ ·-·-- -·. Whlta • EPA FUI Coe~y loriglnelt v.aow. ~plcem c 
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Attachment 1 

Monsanto agrees to the following terms and conditions relevant to Insect 
Resistance Management (IRM), which wilt apply for Cryl A field corn hybrids for 
the 2000 growing season: 

:- 1. For YieldGiud field corn grown outside cotton-growing areas (e.g., the Corn 
Belt), Technology Agreements (Stewardship Agreements) will specify that 
growers must adhere to the refuge requirements as described in the 
Technical Use Guide and/or in supplements to the Technical Use Guide. 
Specifically, growers must plant a minimum structured refuge of at least 20% 
non-Bt corn. Insecticide treatments for control of European corn borer, corn 
earworm and/or Southwestern corn borer may be applied only if economic 
thresholds are reached for one or more of these target pests. Economic 
thresholds witt be determined using methods recommended by local or 
regional professionals (e.g., Extension Service agents, crop consultants). 
Instructions to growers will specify that microbial Bt insecticides must not be 
applied to non-Bt corn refuges. 

2. For the 2000 growing season, the Technology Agreement for YieldGard field 
corn grown in cotton-growing areas will specify that growers must adhere to 
the refuge requirements as described in the Technical Use Guide and/or in 
supplements to the Technical Use Guide. Specifically, growers in these 
areas must plant a minimum structured refuge of 50% non-Bt corn. Cotton
growing areas are as described in the most recent terms and conditions for 
EPA Reg. No. 524-489. 

However, as described in the January 25, 2000 letter from Monsanto, for the 
2001 growing season and beyond, Monsanto and the Agricultural 
Biotechnology Stewardship Working Group (ABSWG) members desire_ to 
continue discussion with the Agency regarding the data and information that 
would support a 20% non-Bt corn refuge in the northern corn/cotton region, 
as defined in the ABSWG IRM Plari submitted to the Agency on April 19, 
1999. 

3. Refuge Deployment and Placement 

Requirements for refuge deployment will be described in the Technical Use 
Guide as described in Section D of the Industry IRM Plan submitted on April 
19, 1999. Growers will continue to be required to plant only non-Bt corn in 
the refuge and to plant the refuge within Y2 mile of their Bt corn acreage. In 
regions of the corn belt where conventional insecticides have historically 
been used to control ECB and SWCB, growers wanting the option to treat 
these pests must plant the refuge within ~ mile of their YieldGard corn. , ~ 

J(V" 
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The modifications recently proposed by the Agency (Item 3 of Attachment to 
Dec. 20 letter) that would limit refuge areas to the edges or headlands of 
YiledGard corn fields or to strips (> 6 rows) across the entire field cannot 
feasibly be implemented for the 2000 growing season. More importantly, 
these limitations on refuge deployment do not provide growers the flexibility 
needed to plant refuges in all farming situations. 

Monsanto recommends that planting options include: separate fields, blocks 
within fields (e.g .. along the edges or headlands), and strips across the field. 
When planting the refuge in strips across the field, growers _will be instructed 
to plant multiple non-Bt rows whenever possible to maximize refuge 
effectiveness. 

Rationale and supporting information are given below: 

It is not feasible to implement changes in refuge deployment tor the 2000 
growing season that would limit refuge planting options because more . 
flexible refuge deployment options found in current Technical Use Guide 
already have been distributed to growers. 

Additionally, grower surveys by Harvest Research Company (Table 1) and 
Iowa State University (Rice Pilcher, 1999; Table 2) show that a variety of 
refuge options are desirable and preferable by growers. Limiting refuge 
areas to external blocks on the edges or headlands of fields or strips of six or 
more rows across the entire field would be impractical or impossible in many 
situations and would not provide growers with the flexibility needed to ensure 
the refuge is routinely planted. 

Furthermore, requiring tha~ growers plant a minimum of six rows of non-Bt 
corn alternating with Bt corn when distributing the refuge across a field is 
impractical or constraining for many growers. Planter size and type are 
important considerations and growers using smaller planting equipment (e.g., 
6-row or B-row planters) would have to limit Bt corn utilization to only 50-65% 
of iheii faim. Only large planters {12-row or larger) could accommodate six 
rows of contiguous non-Bt com and also allow growers maximum use of Bt 
technology. 

4. Monsanto has developed a variety of educational materials and programs to 
promote awareness of and compliance with current lAM recommendations. 
The NCGA, members of NC-205 and industry representatives have also 
been working as a task force to develop educational materials to reinforce 
and augment the Grower Guides/Product Use Guides. These materials 
include videos, brochures, and slide presentations. Additionally, an lAM 
graphic logo has been developed for use in multiple communication tools. 

q-J 
JAN-28-2000 15:52 
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and the ABSWG members have formed a Monitoring Task Force with 
academic experts {i.e., NC-205 members and others) to develop a modified 
monitoring program, to be implemented for the 2000 growing season, 
following Agency approval. NC-205 is supportive of this collaborative 
approach. The modified monitoring plan will be provided to the Agency by 
March 31, 2000 for review. 

6. The Monitoring Task Force will assess the feasibility of using the F2 screen. 
sentinel plots, and in-field screening kits to increase the sensitivity of 
resistance monitoring in 2000. By January 31, 2001, Monsanto and the 

. ABSWG will provide the Agency with the results from these investigations. 

7. The current definition of confirmed insect resistance will be used as 
described in Section E of the ABSWG lAM Plan. Agency approval will be 
sought prior to implementation of any modified definition of confirmed insect 
resistance. 

8. In cases of confirmed insect resistance that may be identified during 2000, a 
detailed remedial action plan as outlined in Section F of ABSWG I AM Plan 
will be implemented. The modified approach recently proposed by the 
Agency (Item B of Attachment to Dec. 20 letter) cannot feasibly be 
implemented for the 2000 growing season, for the reasons described below. 

As the Agency is aware, the placing of customer seed orders for the 2000 
growing season commenced during the summer of 1999. Accordingly, a 
significant number of growers have already agreed to the terms of the grower 
agreements that the registrants voluntarily implemented for the 2000 growing 
season. These grower agreements did not specifically require that growers 
must individually assume the responsibility to apply alternate pest control 
measures or undertake post-harvest management of plant residues on their 
farms if confirmed pest resistance were to occur in their area. For the 2000 
growing season, therefore, it is not feasible to mandate that seed customers 
assume such additional potential responsibility, liability and/or financial 
obligation after they have already agreed to the terms of the sale. 

Notwithstanding these practical and commer.cial constraints related to the 
timing of the Agency's request to modify Industry's proposed remedial action 
plan for 2000, Monsanto is additionally concerned that the specific requested 
changes to the plan could have unintended and counterproductive 
consequences. For example, the Agency has requested that the remedial 
action steps be detailed in the Technical Use Guide for growers to follow in 
cases of suspected insect resistance. There are multiple reasons why a 
grower might suspect that resistance has occurred yet, upon further 
investigation, it can be clearly demonstrated that other factors are 
responsible. In accordance with the practices described in Section E of the 

-~0 0(/ 
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and the ABSWG members have formed a Monitoring Task Force with 
academic experts (i.e., NC-205 members and others) to develop a modified 
monitoring program, to be implemented for the 2000 growing season, 
following Agency approval. NC-205 is supportive of this collaborative 
approach. The modified monitoring plan will be provided to the Agency by 
March 31, 2000 for review. 

6. The Monitoring Task Force will assess the feasibility of using the F2 screen, 
sentinel plots, and in-field screening kits to increase the sensitivity of 
resistance monitoring in 2000. By January 31, 2001, Monsanto and the 
ABSWG will provide the Agency with the results from these investigations. 

7. The current definition of confirmed insect resistance will be used as 
described in Section E of the ABSWG IRM Plan. Agency approval will be 
sought prior to implementation of any modified definition of confirmed insect 
resistance. 

8. In cases of confirmed insect resistance that may be identified during 2000, a 
detailed remedial action plan as outlined in Section F of ABSWG IRM Plan 
will be implemented. The modified approach recently proposed by the 
Agency (Item 8 of Attachment to Dec. 20 letter) cannot feasibly be 
implemented for the 2000 growing season, for the reasons described below. 

As the Agency is aware, the placing of customer seed orders for the 2000 
growing season commenced during the summer of 1999. Accordingly, a 
significant number of growers have already agreed to the terms of the grower 
agreements that the registrants voluntarily implemented for the 2000 growing 
season. These grower agreements did not specifically require that growers 
must individually assume the responsibility to apply alternate pest control 
measures or undertake post-harvest management of plant residues on their 
farms if confirmed pest resistance were to occur in their area. For the 2000 
growing season, therefore, it is not feasible to mandate that seed customers 
assume such additional potential responsibility, liability and/or financial 

. obligation after they have already agreed to the terms of the sale. 

Notwithstanding these practical and commercial constraints related to the 
timing of the Agency's re-quest to modify Industry's proposed remedial action 
plan for 2000, Monsanto is additionally concerned that the specific requested 
changes to the plan could have unintended and counterproductive 
consequences. For example, the Agency has requested that the remedial 
action steps be detailed in the Technical Use Guide for growers to follow in 
cases of suspected insect resistance. There are multiple reasons why a 
grower might suspect that resistance has occurred yet, upon further 
investigation, it can be clearly demonstrated that other factors are 
responsible. In accordance with the practices described in Section E of the 

~OOi 
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NC-205 is also discussing other possible mitigation measures that could slow 
resistance evolution by modifying pest dispersal and mating behavior. These 
measures offer more promise than the other methods discussed above and 
Monsanto recommends that the Agency contact NC-205 for more information. 

9. Several aspects of the lAM Plan will operate in synergy to promote grower 
compliance, however, the cornerstones of the compliance program will be 
the: 

• Technical Use Guide (may also be referred to as "Grower Guide"). 

The Technical Use Guide is distributed to each seed customer and 
updated on an annual basis, as needed. The Guide provides complete 
information for growers regarding routine lAM practices that must be 
employed, and will be a primary educational and reference tool. Agreed
upon requirements and additional information that cannot be included in 
the Technical Use Guide for 2000 (e.g., because the requirements were 
enacted after printing and distribution of the Technical Use Guide) will be 
conveyed via supplemental communications to YieldGard field corn seed 
customers. 

• Stewardship Agreement (Technology Agreement). 

Each grower who purchases YieldGard field corn seed will be required to 
sign a Stewardship Agreement, which will obligate the grower to follow the 
required IRM practices as specified in the Technical Use Guide and/or in 
supplements thereof. A copy of Monsanto's YieldGard corn Technology 
Agreement is attached in Appendix 1. 

• A Strong and Multi-Pronged. Grower Education Program. 

In addition to the Technical Use Guide and supplemental informational 
material, a variety of methods will be employed to promote grower 
education and to continue to reinforce the need for adherence to all 
aspects of the lAM program. The details of the Monsanto grower 
education program is provided to the Agency as described in the 
response to Item 4, above. 

Additional mechanisms will also be used to promote grower compliance, 
including: 

• Training of sales personnel, seed dealers and technical support staff. 

• Coordination and reinforcement of IRM Requirements through other 
organizations (e.g., the ABSWG, NC-205, the Cooperative Extension 

f4J 009 
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NC-205 is also discussing other possible mitigation measures that could slow 
resistance evolution by modifying pest dispersal and mating behavior. These 
measures offer more promise than the other methods discussed above and 
Monsanto recommends that the Agency contact NC-205 for more information. 

9. Several aspects of the lAM Plan will operate in synergy to promote grower 
compliance, however, the cornerstones of the compliance program will be 
the: 

• Technical Use Guide (may also be referred to as "Grower Guide''). 

T.he Technical Use Guide is distributed to each seed customer and 
updated on an annual basis, as needed. The Guide provides complete 
information for growers regarding routine IRM practices that must be 
employed, and will be a primary educational and reference tool. Agreed
upon requirements and additional information that cannot be included in 
the Technical Use Guide for 2000 (e.g., because the requirements were 
enacted after printing and distribution of the Technical Use Guide) will be 
conveyed via supplemental communications to YieldGard field corn seed 
customers. 

• Stewardship Agreement (Technology Agreement). 

Each grower who purchases YieldGard field corn seed will be required to 
sign a Stewardship Agreement, which will obligate the grower to follow the 
required IRM practices as specified in the Technical Use Guide and/or in 
supplements thereof. A copy of Monsanto's YieldGard corn Technology 
Agreement is attached in Appendix 1. 

• A Strong and Multi-Pronged. Grower Education Program. 

In addition to the Technical Use Guide and supplemental informational 
material, a variety of methods will be employed to promote grower 
education and to continue to reinforce the need for adherence to all 
aspects of the IRM program. The details of the Monsanto grower 
education program is provided to the Agency as described in the 
response to Item 4, above. 

Additional mechanisms will also be used to promote grower compliance, 
including: 

• Training of sales personnel, seed dealers and technical support staff. 

• Coordination and reinforcement of IRM Requirements through other 
organizations (e.g., the ABSWG, NC-205, the Cooperative Extension 
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seed. 

12. By January 31, 2000 Monsanto will provide total Bt corn units sold (or the 
corresponding acreage estimates) during the 1999 season (by state and 
county), as well as the results of IRM research and monitoring conducted 
since the previous annual report (of January 1999). This information will be 
provided to the Agency in a separate submission by January 31, 2000. 

13. Monsanto understands that the terms and conditions described herein, as 
well as any previously agreed to terms and conditions (unless specifically 
superseded by those described herein) will apply for the 2000 growing 
season. 

14. Monsanto will convey the following instructions via Technical Use Guide or 
supplemental informational material provided to growers: 

... _~. --. ...... ----

"The potential for non-target species (e.g., monarch butterfly larvae) to be 
affected by Bt corn pollen remains under study. As an interim measure, the 
EPA is encouraging growers to place the non-Bt corn refuge between Bt 
corn and habitats such as prairies, forests, conservation areas, and 
roadsides." 
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seed.· 

12. By January 31, 2000 Monsanto will provide total Bt corn units sold (or the 
corresponding acreage estimates) during the 1999 season (by state and 
county), as well as the results of IRM research and monitoring conducted 
since the previous annual report (of January 1999)_. This information will be 
provided to the Agency in a separate submission by January 31, 2000. 

13. Monsanto understands that the terms and conditions described herein, as 
well as any previously agreed to terms and conditions (unless specifically 
superseded by those described herein) will apply for the 2000 growing 
season. 

14. Monsanto will convey the following instructions via Technical Use Guide or 
supplemental informational material provided to growers: 

"The potential for non-target species (e.g., monarch butterfly larvae) to be 
affected by Bt corn pollen remains under study. As an interim measure, the 
EPA is encouraging growers to place the non-Bt corn refuge between Bt 
corn and habitats such as prairies, forests, conservation areas, and 
roadsides." 
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Table 2. 1998 Iowa State University survey• 

What planting pattern would you most likely 
consider using to prevent ECB from 

developing resistance? (n = 3,250) 

As a block in one field ....................................... 27.6% 

As a block in every field ... ... ... ... . .. ... ... ... .. . ... ..... 18.8% 

Alternating every row or several rows ................ 11.5% 

As large alternating strips oJ Bt and non-Bt ......... 18.0% 

Mixing Bt and non-Bt seed together.................. 4.1% 

Planting Bt corn in entire field and planting 
border to non-Bt corn .................................. 14.8% 

Other ... ... .. . ... ... ... .. . .. . ... . .. .. . ... ... ... ... ... . .. ... .. . ... 4.5°/o 

• Rice, M. E. and Pilcher. C. D. 1999 Bt Corn and Insect Resistance Management: Farmer 
Perceptions and Educational Opportunities. Poster presentation at Entomological Society of 

America Annual Meeting, December 1999. 
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Table 2. 1998 Iowa State University survey• 

What planting pattern would you most likely 
consider using to prevent ECB from 

developing resistance? (n = 3,250) 

As a block in one field ....................................... 27.6% 
As a block in every field ................................... 18.8% 
Alternating every row or several rows ................ 11.5% 

As large alternating strips of Bt and non-Bt ......... 18.0% 

Mixing Bt and non-Bt seed together.................. 4.1% 

Planting Bt corn in entire field and planting 
border to rion-Bt corn .................................. 14.8% 

Other ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...... ... ... ... 4.5°/o 

• Rice, M. E. and Pilcher, C. D. 1999 Bt Corn and Insect Resistance Management: Farmer 
Perceptions and Educational Opportunities. Poster presentation at Entomological Society of 

America Annual Meeting, December 1999. 
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Dr. William P. Pilacinski 
Regulatory Affairs Manager 

. Monsanto Company 
700 Chesterfield Parkway North 
St. Louis, MO 63198 

Dear Dr. Pilacinski: 

As you know, EPA has been actively considering resistance management and other issues 
associated with Bt products developed through biotechnology. Our goal is to provide clear 
direction and timely information for the farming community on what the requirements will be for 
the 2000 growing season. As we agreed, the Agency provided additional time to consider further 
information with the stipulation that there is still time to make changes for the 2000 growing 
season. 

This letter and the attachment provide the specific requirements for next season. EPA is 
committed to the necessary steps that fully protect public health and the environment, including 
additional measures to manage insect resistance and impacts to non-target organisms. 

• 

• 

• 

• 

The additional measures for the next growing season are as follows: 

Registrants must ensure that growers plant a minimum structured refuge of at least 20 
percent non-Bt com. 

For Bt com grown in cotton areas, registrants must ensure that farmers plant at least 50 
percent non-Bt com iii these areas. 

Registrants shall conduct expanded monitoring in the field as an early warning system to 
detect any potential resistance, and to implement voluntary measures, through the refugia 
requirements, that will protect non-target insects, particularly the Monarch butterfly . 

.....•.... _ ......... ·.·······.····· .................... . ···.············-··· ... ··~ ··········· ................................... !···-

. EPA Form 1320-1A (1190) Prillled on Recycled Pa; . OFFICIAl.. FILE COPY 
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Dr. William P. Pilacinski 
Regulatory Affairs Manager 
Monsanto Company 
700 Chesterfield Parkway North 
St. Louis, MO 63198 

Dear Dr. Pilacinski: 

As you know, EPA has been actively considering resistance management and other issues 
associated with Bt products developed through biotechnology. Our goal is to provide clear 
direction and timely information for the farming community on what the requirements will be for 
the 2000 growing season. As we agreed, the Agency provided additional time to consider further 
information with the stipulation that there is still time to make changes for the 2000 growing 
season. 

This letter and the attachment provide the specific requirements for next season. EPA is 
committed to the necessary steps that fully protect public health and the environment, including 
additional measures to manage insect resistance and impacts to non-target organisms. 

The additional measures for the next growing season are as follows: 

• Registrants must ensure that growers plant a minimum structured refuge of at least 20 
percent non-Bt com. 

· · For Bt com grown in cotton areas, registrants must ensure that farmers plant at least 50 
percent non-Bt com in these areas. 

• Registrants shall conduct expanded monitoring in the field as an early warning system to 
detect any potential resistance, and to implement voluntary measures, through the refugia 
requirements, that will protect non-target insects, particularly the Monarch butterfly. 
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ATTACHMENT FOR MONSANTO'S REGISTRATION No. 524-489 

EPA has considered both your amendment requests of June 1999 referred to as the 
Industry and National Corn Growers Association Coalition resistance management proposal for 
Bt corn (or Coalition proposal) and your November 1999 request to renew the use of a 50% 
sprayed or unsprayed refugia for Bt corn in the cotton growing areas. EPA has detem1ined that it 
can find your registration for the year 2000 meets the FIFRA standard if the terms and conditions 
of your registrations were amended to modify your resistance management plans as outlined 
below. If you submit a revised request for amendments to your registration that contains the 
following items, the Biopesticides and Pollution Prevention Division will be able to prepat:e a 
final response that would include our decision regarding your November request to renew the 
use'of your Bt corn product in the cotton growing areas usirig a 50% sprayed or unsprayed 
refu-gia. 

1. For Bt corn grown outside cotton growing areas (i.e., Corn Belt): Grower agreements 
. must specify that growers plant a minimum structured. refuge of at least 20% non-Bt corn 
in the Corn Belt. Grower agreements must also specify that insecticide treatment of 
European corn borer, com earworm, and/or southwestern com borer in the n;fugia may be 
. done only if economic thresholds of infestation are reached. Economic thresholds will be 
determined by Extension Service agents, researchers, or crop consultants. 

2. For Bt com grown in cotton-growing areas: Grower agreements must specify that 
growers plant a minimum structured refuge of at least 50% non-Bt com in 
cotton-growing areas, as described in the most recent terms and conditions of your 
registration. 

3. Grower agreements must specify that only non-Bt com may serve as a refuge. Refuge 
areas must be planted either as external blocks on the edges or headlands of fields or in 
strips (>six rows) across the entire field. When refuge corn is planted in strips across a 
field a minimum of six rows must be planted with non-Bt com alternating with a Bt com 
hybrid across the entire field. The external refuge areas must be planted within Y2 mile of · 
the Bt field .. If the refuge may be treated, it is preferable that it be planted within 1h mile 
of the Bt field. 

4. Grower education materials and programs (e.g., workshops, extension publications, 
Internet web sites etc.) for correct implementation of insect resistance management must 
be developed and implemented. Monsanto must submit copies of the materials developed 
to EPA by January 31,2000. Monsanto must submit a description ofyour grower 
education program to EPA by January 31,2000. 

5. Specific regional monitoring plans with increased sampling for resistance must be 
fommlated for areas where insecticide-sprays are common for the primary corn pests: 
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European com borer, com earworm, and/or southwestern com borer in the refugia may be 
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2. For Bt com grown in cotton-growing areas: Grower agreements must specify that 
growers plant a minimum structured refuge of at least 50% non-Bt com in 
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strips (>six rows) across the entire field. When refuge com is planted in strips across a 
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of the Bt field. 

4. Grower education materials and programs (e.g., workshops, extension publications, 
Internet web sites etc.) for correct implementation of insect resistance management must 
be developed and implemented. Monsanto must submit copies of the materials developed 
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5. Specific regional monitoring plans with increased sampling for resistance must be 
fommlated for areas where insecticide-sprays are common for the primary com pests: 



9. Monsanto must submit a detailed grower compliance program to the Agency on or.before 
January 31, 2000. This program must include methods (e.g. grower contracts, sales 
incentives, crop insurance programs, grower certification, grower workshops, educational 
materials) to ensure grower compliance with specific insect resistance management 
requirements. Also, detailed information regarding the content of the Stewardship 
Agreement must be provided to the Agency for review at the same time. 

10. The Industry Coalition must proceed with their proposed annual survey to measure 
grower compliance. The Industry Coalition must provide additional information on the 
survey techniques such as the percentage of growers that will be surveyed, the types of 
questions that will be asked, and how non-compliant growers will be identified. The 
additional information about the survey is due to'EPA by January 31, 2000. 

11. Monsanto must implement measures outlined in the Industry Coalition plan consisting of 
intensified grower education for regions with compliance problems or restrictions on 
future use ofBt corn hybrids for individual growers out of compliance for the 2000 
growmg season. 

12. Written reports in the following areas also are required by January 31, 2000: Bt corn 
sales and marke~ penetration from the 1999 season (by state and county), Bt corn 
IRM-related research, grower compliance, resistance monitoring, and a detailed 
description of your grower education program. For all of these reports except the sales 
and grower education reports (which must be submitted individually by each registrant), 
the Industry Coalition may produce one combined report to satisfy the requirement for all 
Bt corn registrations. 

13. These terms and conditions as well as any previously agreed to terms and conditions 
(unless these were specifically superceded by the those contained herein) will apply for 
the 2000 growing season. The EPA's plans for consideration of renewal of your 
registrations are discussed below. 

14. The Agency requests that Monsanto instruct its customers who are planting a refugia 
beside Bt com, to place the refugia upwind and/or between the Bt corn and sensitive 
habitats (e.g., roadsides and ditch banks) to provide increased protection for monarchs 
and other non-target lepidopteran that might be in t.hese habitats. This can be done either 
by instructions in the Grower Guides or by supplemental notice. The Agency recognizes 
that the data on impacts to monarch butterflies is preliminary. However, the Agency 
believes that consideration of non-target lepidopteran habitats when determining where to 
place a refugia is highly desirable. CrylAb protein has been shown to be toxic to 
monarchs and while the question of exposure remains under study, EPA strongly 
encourages a proactive approach. 

3 
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SYMBOL. 

SURNAME 

·DATE 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Dr. William P. Pilacinski 
Regulatory Affairs Manager 
Monsanto Company 
700 Chesterfield Parkway North 
St. Louis, MO 63198 

Dear Dr. Pilacinski: 

As you know, recent publications and petitions to the Agency have raised potentiaiiy 
serious issues regarding the impact ofBt com on the Monarch butterfly, a non-target species that 
may be found in and around com fields during migration seasons. We understand that significant 
scientific attention is being brought to bear on this issue and that studies are currently underway 
to provide additional information and data that can clarify what the potential impacts may be and 
what measures may be appropriate to mitigate any potential adverse effects. We applaud and 
share this commitment to an improved scientific understanding of the issues. 

It is our understanding that the results of some of this new work will be available by 
November 2, 1999, and that the Agricultural Biotechnology Stewardship Working Group will be 
holding a public symposium at this time to present this new information. We believe that it is 
prudent to wait for the outcome of the symposium. However, it is imperative that any necessary 
mitigation measures indicated by the new information, such as buffers, be implemented in time 
.for the 2000 growing season, which we believe will be possible in the time available. 

We understand that the farming community is anxious to have clear and reasonable 
directions for the.2000 growing season. We appreciate your willingness to work with us and 
other stakeholders towards that end. We would appreciate a confirmation of our understanding of 
both the timing of the symposium as well as the timing on our ability to influence mitigation 
measures. 

1~~) 
Marcia E. Mulkey, Director 

OFFICIAl,..Fil.E COP 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

Dr. William P. Pilacinski 
Regulatory Affairs Manager 
Monsanto Company 
700 Chesterfield Parkway North 
St. Louis, MO 63198 

Dear Dr. Pilacinski: 

As you know, recent publications and petitions to the Agency have raised potentiaiiy 
serious issues regarding the impact ofBt corn on the Monarch butterfly, a non-target species that 
may be found in and around corn fields during migration seasons. We understand that significant 
scientific attention is being brought to bear on this issue and that studies are currently underway 
to provide additional information and data that can clarify what the potential impacts may be and 
what measures may be appropriate to mitigate any potential adverse effects. We applaud and 
share this commitment to an improved scientific understanding of the issues. 

It is our understanding that the results of some of this new work will be available by 
November 2, 1999, and that the Agricultural Biotechnology Stewardship Working Group will be 
holding a public symposium at this time to present this new information. We believe that it is 
prudent to wait for the outcome of the symposium. However, it is imperative that any necessary 
mitigation measures indicated by the new information, such as buffers, be implemented in time 
for the 2000 growing season, which we believe will be possible in the time available. 

We understand that the farming community is anxious to have clear and reasonable 
directions for the.2000 growing season. We appreciate your willingness to work with us and 
other stakeholders towards that end. We would appreciate a confirmation of our understanding of 
both the timing of the symposium as well as the timing on our ability to influence mitigation 
measures. 

···-················ ················. ·····~·············· ··-··-····t···- , ................. . 
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UNITED STATES£NVIRONMf-:NTAL PROT.ECTIOH AGENCY 

Supplemental Product Use Guide which states "Plant the non-Bt refuge within, adjacent to, or near the 
YieldGard fields. The refuge should be placed within 1/c mile of the YieldGard field, if at all possible, and 
must be placed within 1h mile to help provide a population of susceptible insects near the YieldGard fields." 

Monsanto must require that growers in all other geographic areas of the country implement a minimum 
refuge of 10% non-BT corn structured refuge unsprayed for insect control or 20% non-BT corn structured 
refuge sprayed for insect control. 

Per item 9 of the notice of registration, Monsanto will report all sales of this product by Monsanto or its 
distributors annually to EPA no later than January 31st of the following year. 

Your release of Bt corn into commerce under a modified term and condition 12 
constitutes acceptance of these conditions. If these conditions are not complied with, the 
registration will be subject to cancellation in accordance with FIFRA section 6(e). 

A stamped copy of the label is enclosed for your records. 

Enclosure 

Sincerely, 

Janet L. Andersen, Ph.D. 
Director 
Biopesticides and Pollution 

Prevention Division (7 511 C) 

------7r----------~--------~r---------~-C_O_H_C_ORR!HC!S 
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-uNITED STATES:ENVIRONMf-:NTAL .PROTECTION AGENCY 

Supplemental Product Use Guide which states "Plant the non-Bt refuge within, adjacent to, or near the 
YieldGard fields. The refuge should be placed within 1.4 mile of the YieldGard field, if at all possible, and 
must be placed within 1h mile to help provide a population of susceptible insects near the YieldGard fields." 

Monsanto must require that growers in all other geographic areas of the country implement a minimum 
refuge of 10% non-BT corn structured refuge unsprayed for insect control or 20% non-BT corn structured 
refuge sprayed for insect control. 

Per item 9 of the notice of registration, Monsanto will report all sales of this product by Monsanto or its 
distributors annually to EPA no later than January 31st of the following year. · 

Your release of Bt corn into commerce under a modified term and condition 12 
constitutes acceptance of these conditions. If these conditions are not complied with, the 
registration will be subject to cancellation in accordance with FIFRA section 6(e). 

A stamped copy of the label is enclosed for your records. 

Enclosure 

Sincerely, 

Janet L. Andersen, Ph.D. 
Director 
Biopesticides and Pollution 

Prevention Division (7511C) 

______ 70----------~---------,----------~-C_O~H~CORREHC£5 
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Tennessee: counties of Carroll, Chester, Crockett, Fayette, Franklin, Gibson, 
Hardeman, Hardin, Haywood, Henderson, Lake, Lauderdale, Lawrence, 
Lincoln, McNairy, Madison, Obion, Rutherford, Shelby, Tipton 

Texas: all except the counties of Dallam, Sherman, Hansford, Ochiltree, 
Lipscomb, Hartley, Moore, Hutchinson, Roberts, Carson 

Virginia: counties ofGreensvi!le, Isle of Wight, Northhampton, Sourhhampton, 
Sussex, Suffolk 

B. In all remaining states and counties, Monsanto will require each grower who 
purchases YieldGard seed to sign a grower agreement that mandates planting a 
minimum 10% refuge ofnon-Bt com, unsprayed for target Lepidoptera insect 
control, or 20% refuge ofnon-Bt com, sprayed for target Lepidoptera insect control. 

Monsanto will report all sales of this product by Monsanto or its distributors annually to 
the EPA no later- than January 31st of the following year. 

Com has been transformed to express the CryiA(b) form of the Bacillus thuringiensis 
subsp. kurstaki (B.t.k.) delta endotoxin protein for the control or suppression of the 
following lepidopteran com insect pests: 

European com borer 
Southwestern com borer 
Southern cornstalk borer 
Com earworm 
Fall armyworm 
Stalk borer 

Ostrinia nubilalis 
Diatraea grandiosella 
Diatraea crambidoides 
Helicoverpa zea 
Spodoptera frugiperda 
Papaipema nebris 

Sales of com hybrids that contain Monsanto's B.t. com plant pesticide must be 
accompanied by a Grower Guide which instructs growers to read the Grower Guide prior 
to planting for information on planting, production and insect resistance management and 
notes .that routine applications of insecticides to control these insects are usually 
unnecessary when com containing the B.t. delta-endotoxin protein are planted. 



Tennessee: counties of Carroll, Chester, Crockett, Fayette, Franklin, Gibson, 
Hardeman, Hardin, Haywood, Henderson, Lake, Lauderdale, Lawrence, 
Lincoln, McNairy, Madison, Obion, Rutherford, Shelby, Tipton 
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B. In all remaining states and counties, Monsanto will require each grower who 
purchases YieldGard seed to sign a grower agreement that mandates planting a 
minimum 10% refuge ofnon-Bt com, unsprayed for target Lepidoptera insect 
control, or 20% refuge ofnon-Bt com, sprayed for target Lepidoptera insect control. 

Monsanto will report all sales of this product by Monsanto or its distributors annually to 
the EPA no later-than January 31st ofthe following year. 

Com has been transformed to express the CrylA(b) form of the Bacillus thuringiensis 
subsp. kurstaki (B.t.k.) delta endotoxin protein for the control or suppression of the 
following lepidopteran com insect pests: 

European com borer 
Southwestern corn borer 
Southern cornstalk borer 
Com earworm 
Fall armyworm 
Stalk borer 

Ostrinia nubilalis 
Diatraea grandiosella 
Diatraea crambidoides 
Helicoverpa zea 
Spodoptera frugiperda 
Papaipema nebris 

Sales of com hybrids that contain Monsanto's B.t. com plant pesticide must be 
accompanied by a Grower Guide which instructs growers to read the Grower Guide prior 
to planting for information on planting, production and insect resistance management and 
notes_that routme applications of insecticides to control these insects are usually 
unnecessary when com containing the B.t. delta-endotoxin protein are planted. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY· 
·«~ 401 M Street, S.W. -'-? WASHINGTON, D.C. 20460 

Paperwork Reducllon Act NoUce: The public reporting burden for this collection of Information is eslimated to average 0.25 hou111 par response lor regfsuallon actlvltlas and 0.25 hours per raspoi\Se for 
reregistration and special revi!m aclivllies, Including lime for reading the Instructions and completing the nEM:essary forms. Send commenls regarl:lng the burdiln esllmate or any other as peel of this collecUon of 
inlormation, including suggestions lor reducing the burden to: Director, OPPE lnlormallon Managl!inerlt Dlvisl0f1 (2137), U.S. Environmental Proteclion Agency, 401.M Street, S.W., Washtnglon, DC 20460. Do 
not send I he form to this address. 
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tngrei.lienl Bacillus lhuringiensls CryiA(b) della-endoloKtn and lhe genetic material necassary lor Its production In com 
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Guli.lellne Reference Number Guideline Study. Name MAID Number Submitter · Sla!Us . Note I 

Molecular Characlerlzetion ollnsecl Protected Com Line I 

MON 810. 43665501 Monsanto Company OWN 
Evaluation ollnsect·Prolacted Com Lines In 1994 U.S. 
Field Test Locations. 43665502 Monsanto Company OWN 

Assessment ollho Equivalence of B.t.l<. HD-1 Protein 
Produced In Severallnsoct Pro1ected Com Lines and ·. 

.. 
Escherichia coli. 43685503 Monsanto Company OWN 
Compositional Comparlson of Bacltlus thuringlensls subsp. ' 
kurstaki HD-1 Protein produced ln. ECB Resistant Corn imd 

I the Commercial Microbial Product, DIPEL. 4353320J Monsanto Company OWN 
Assessment of the Equivalence of Bacillus thurlnglensfs 
subsp. kurslakl HD·1 Protein ;Produced In Escherlchla coli 
and European Com Borer Resistent Com. 43533204 Monsanto Company OWN 

A Dietary Toxicity Study wllh MON 00187 Meal in the 
Northern Bobwhite. 43533205 Monsanto Compan}' OWN .i 

Aerobic Soit Degradallon ol Bacillus.thuiingiensls var. 
kurstakl HD-1 Protein. .. 43'533206 Monsanto Company OWN 

Acute Oral Tolllcity Study ol Bll< HD-1 Tryptic Core Protein 
In Albino Mloo. · 43468001 Monsanto Company OWN 

Assessment of the In v1tro Digestive Fate of Bacillus . 
thuringiensls subsp. kurstakl HD-1 Protein. 43439201 . Monsanto Company OWN 

Stability of the ·cryfA(b) Insecticidal Protein of B.t.k. HD-1 In 
Sucrose and Honey Solullons Under Non-Refrigerated 

""\ Temp&l'ature Co}lditlons. 434{;8002 Monsanto Company OWN 
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Produced in Several Insect Pro1ec1ed Com Lines and ·. 
Escherichia coli. 43665503 

Compositional Comparison of Bacillus lhuringlensls subsp. 
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Assessmoot ol tha Equivalence ol BBcilius thuringlensls 
subsp. kurslakl HD·1 Protein Produced In Eschsrlchla coli 
and European Corn Borer Resistent Com.· 43533204 

A Dietary Toxicity Study with MON 80187 Meal in the 
Northern Bobwhite. 43533205 

Aerobic Soil Degradation ol Bacillus.thuiingiensis var. 
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Acu1e Oral Toxicity Study of Bl.k HD·1 Tryplfc Core Protein 
in Albino Mioo. · 43468001 

Assessment of the In V1lro Digestive Fate of Bacillus 
lhuringiensis subsp. kurslakl HD-1 Protein. 
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43439201 . 

Stability ol the CryiA(b) Insecticidal Protein of B.t.k. HD·1 In 
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Research Data on Coin Eorworm Aelaflva·to Resistance 
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Chronic Exposure of Folsoml~ Candida to Com Tissue. · 
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Percent Per County Salas Limits on MDN 810 YlaldGard · 
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MON 810 1997 Growing Season Sales and Research· 
Progress Report 44537501 
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Progress Report; Addendum 44600001 
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Pf,..,.. rNid J . -.., ,..,.,.,._. ~,. fonn. Form~oorovl!ld. DMa ~Q. 20Z_0..008(l & ti'Pirn 7-28-95 
~ 

United States § Registration OPP Identifier Number 

&EPA Environmental Protection Agency Amendment 198184 Washington, DC 20460 Othor 

Application for Pesticide - Section I 
1. Compony/Product Number 2. EPA Product Munager 3. Proposed Cleeolfication 

Monsanto I 524 Phil Hutton 
0None 0 ReatrlctAd 

4. Company/Product (Nome) PMI 
Monsanto I YieldGard 90 

S. Name end Address ot Applic:ant llnclud11 ZIP Cod11} 6. Expedited Reveiw. In accordance with FIFRA Section 3(cJ(3) 

Monsanto Company (b)(il, my product is similar or identical in composition and labeling 

700 Chesterfield Parkway North t~~A Reg. No. 524-489 
St. Louis, MO 63198 

D ChtH:Ic if rhis is 11 ntJw adtkti!JS Product Name YieldGard Com 

Section -. II . .. 

J Amendment • Explain below. ·u Final printed labels in repsonse to 
Agency Isner de ted D _ Resubmis5io~ in responae to Agency letter dated ·o •Me Too• Applic'ation . 

. . 

D Notification- Explain below. 0 Other· Explain be_low. 
. . 

Explanation: Use addlilonel pag~t(s) if neca-"•IY· (For section I and Section II.) 

Request for removal of the annual 100,000 a era and S percent per county Sales limits in cotton growing regions of the Southeastern US, Blld to deflfla the 
refuge requirements throughout the US for MON 810 Yleldgard Com, EPA Registration no. 524-489 for Bacillus thuringiensis CryiA(b) delta-endotoxin and the 
g~etic material necessary for its production in com. ' 

-· 

Soction • Ill 
1. Material Thioo Product Will Be Peclr.eg.d In: 

Child-Resistent Packaging Unit Packaging Water Soluble f>ackeging 2. Type·of Container 

~Yea -~Yu ~ 
Yes ~MoW PIBBtic 

No ., No No Glasa . , .. .. 

• CtHtification must If ·ves· No. par If ·vea• No. per· Peper 
Plant Cells . Unit Packaging wgt. container Pec:bge wgt container Other (Specify) 

bfl $ubmitt8d 
- l 

3. Loc:etion of Net Co_ntenta lnfon'nation 4. Sizelsl Retoil Container 15. location of label Directions 

·u Label U Container l:::~- . 
6. Manner ;, Whioh Label Is Affixed to Product 0 urhogreph ~ Other 

Peper ~lued 
Stenel itd . 

Section.: IV 
1 ·• Contact Point (Complete itsrm directly below fo' ld.ntificstion gf individual to btl c:ontsct•rl. if ;,fiCfiS:siJI"f, to prot:U3 thii Dppfcsrian.J 

Nama Title Telephone No. Onduda Araa Cod_e) 
Russell P. Schneider Regulatory Director (202)383·2866 

Certification 8. Data Application 

I certify that the stetemente I hove made on thl~ form and all attachments thereto are true, eeeurate and complete, Roc:eiwd 

lllc~ledge that any ltnowlingllyJalse or miflleeding statemant may be punishable by fine or impriaorvnent or 
both u er epplicobls Ia"" 

(Starnpedl 

2.7:hAJ )~d-J{ 3. Tille • 
Regulatory Affairs Manager 05tl( 4. T;;d Name 5. Data 

William P. Pilacinski February 5, 1999 
.. 

EPA Form 9670.:1 lil••- 3-841 Pre\'iou• editions aro obaole111. ~ -EPA FtM Copy (onglnall 

97% 
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MONSANTo·OO. 
Foori · Hca!ch · Hopt 

~001 

Monsanto Company 
700 Chesterfield Parkway North 
Mail Zone BBlK 
St. U>uis, M9 63198 
Fax: (314) 737-7085 

Facsimile Transmittal 

Re: S'fjM.B~V;V. Pages:. 

CC: 

. . 
'fz-rgent OF or Review D Please Comment 0Piease Reply D Please Recycle 

'Z•• • • • 
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MONSANTO 
Food · 1-/cahh · flop' 

CBI Deleted 

U.S. Envi.i:onmen~ Protection Agen.cy 
Biopesticide and Pollution Preventiqri. Division 
pocument Processing Desk (H7505C) 
Room 266A, Crystal Mall #2 
1921 Jefferson Davis. Highway 
Arlington.,. VA 22202 

Attn: Mr. Phil Hutton (ream Leader #90) 

February 5, 1999 

MONSANTO COMPANY 

]00 CHE.SlERFIELO PARKWAT NORHI 

St. LOUIS. MoSSOU~I b}198 

PHONE (}14) 694·1000 

http://www.monsonlo.com 

Amendment of EPA Registration Number 524-489 f~r MON 810 
YieldGard1M, ·Bacillus thuringiensis CryiA(b) delta:endotoxin and the 
genetic material necessary for its production m· com 

· Dear Mr: Hutton: I· 

This letter is submitted to request the modification of specific terms and oonditions 
associated with EPA Registration Number 524-489 for MON 810 YieldGard®, the 
BacillU.S thuringiensis Cry lAb delta-endotoxin and the genetic material necessary for its 
production in com. Monsanto specifically requests a modification of Item 12 of the terms 
and conditions that. spe~i:fies that the combined sales of MON 810 YieldGard in the states 
and counties identified must not exceed 100,000 acres annually and that in these states 
and counties, the.amount of YieldGard MON 810 com sold must be no more than 5 
percent o( coni planted in any county with more than 1,000 acres of cotton. Monsanto 

. requests the substitution of the 100,000 acre annuallimitation;ail.d the 5 percent sales 
limit per county, with the following refuge requirements. . · 

. :.· 

A. Eff~ive February 5, 1999, in the following states and counties, Monsanto will 
require each grower who purchases YieldGard seed to sign a grower agreement that 
mandates planting a minimum 50% refuge of non-Bt corn. 

Alabama: all counties 
Arkansas: all counties 
Florida: all counties 

. · .. · 

·314·737 7085 98% . . 

i. 

P.02 
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page 2, Amendment of EPA Registration No. 524-489 

Georgia: all counties 
Louisiana: all counties 
Mississippi: all counties 
Missouri: bootheel counties of Butler, Dunklin, Mississippi, New Madrid, 

Pemiscor, Scott, Stoddard 
Oklahoma: counties of Bryan, Caddo, Canadian, Garvin, Grady 
North Carolina: all counties 
South Carqlina: all counties · 
TeiUlessee: counties of Carroll, Chester, .Crockett, Fayette, Franklin, Gibson, 

Hardeman, Hardin, Haywood, Henderson, Lake, Lauderdale, Lawrence, 
Lincoln! McNairy, Madison, Obion, Rurheiford, Shelby, Tipton 

Texas: all except the counties of Dallam, Hansford, Hartley, Carson .. 
Hutchinson, Lipscomb, Moore, Ochiltree, Roberts, Sherman. 

Virginia: COUlllies ofGreensvilfe, Isle of Wight, Northhampton, Southhampton,· 
. . Sussex, Suffolk 

B. In all remaining states and counties, Monsanto will require each grower who 
purchases YieldO'ard s~ed to sign a grower agreement that mandates planting a 

. minimum 10% refuge of non-Bt com, unsprayed for target Lepidoptera insect 
control, or 20% refuge.ofnon-Bt corn,. sprayed for target Lepidoptera insect control. 

MoQ.Santo will emphasize the necessity of proximity of the non-Bt refuge to the 
Yi~ldGard com in its e4ucatiol;lal materials .. Our 1999 Supplemental Product Use Guide, 

. f~ Cotton Growing Areas, will sta~ the following: . 

• ... Plant a minimum of 50% of the com acres with non,.Bt com." 
• "Plant the ~on-Bt refuge within, adjacent to, or near the YieldGard fields. The refuge 

should be placed within lA mile of the YieldGard field, if ~t all possible, and must be 
placed within Y1 mile, to help provide ~population of susceptll>le insects near the 
YieldGard fields.'' · 

In our 1998 Product Use Guide we d.irectedgrowers to: ~'plant a refuge on every farm 
.where you plant YieldGard hybrids; plant a refuge close to and at the same time as your 
YieldGard coni; and manage the refuge the same way as YieldGard corn." Based on 
these recominendations, of growers purchas.illg MON 810 hybrids, 75% were aware of a 

. requirement or recommendation that a·non-Bt corn refuge be established on every farm 
where Bt com was planted. Regardless oftheir.wic:lerstanding of the refuge issues, more 
than 96% of the growers surVeyed had planted at least 5% percent (Monsanto's 1998 
refuge reconimendation) o(their acreage to noo-Bt com. For growers following a 
recommended refuge option; their refuge areas were primarily located in the· same field as 
Bt com (61 %) or were located adjacent to the Bt corn field (35%)*. 

*Draft Plan for· Structured Refugia for MON 810 YieldGard, 28 August, 1998, MRID 
#44643201, pages 34 and 35. 

.314·?3'7·?085 9?% 

~003 

P.03 



02108199 14:28 F~! 314 737 7085 .MONSANTO REG AFFAIRS 

page 3, Amendment of EPA Registration No. 524-489 

Monsanto understands this amendment to item 12 of terms and conditions set forth in A 
above will expire June 30, 1999. 

[CBI-

- CBI]. 

If there are any questions witJ?. regard to this request or the attached revised label, please 
call Dr:·Russ Schneider at (202) 383-2866 or call me directly at (314) 737-5417. 

FEB_.e!B-1999 . 15: 32 · .· . : 314. 73? 70Bs- .. 

Sincerely, 

William P. Pilacinslci, Ph.D. 
Regt:~latoi)' Affairs Manager 

. 97% 
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MONSANTO~ 
Food· Htai<h · H•p• 

Monsanto Company 
700 Chesterfield Parkway North 
Mhll Zone BB lK 
St. Louis, M9 63198 
Fax: (314) 737-7085 

Facsimile Transmittal 

Fax: 

From: M. NA'-!w~ Date: 

Re: Pages: 
I 

CC:. 

~rgent OF or Review 0 Please Co~ent 0Please Reply 0 Please Recycle · 

. 9?% P:l211 ·. , . 



Page is n·ot included in this copy .. 

y.l~ 0 I Pages '0 through Yb -~ are not included in this copy. 

The material not included contains the following type of J 

information: 

Identity of product inert ingredients. 

Identity of product impurities. 

Description of the product manufacturing process. 

Description of quality control procedures. 

Identity of the source of product ingredients. 

~Sales or other commercial/financial information. 

A draft product label. 

The product confidential statement of formula. 

Information about a pending registration action. 

FIFRA registrationdata. 

The document is a duplicate of page(s) 

The document is. not responsive to the request. 

The information not included is generally considered confidentL 
by product registrants. If you have any questions, please conta, 
the individual who prepared the response to your request. 
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MONSANTO~. 
Food • Health· flop< 

141001 

Mon5anto Company 
700 Chesterfield Parkway North 
Mail Zone BBlK 
St. Louis, MO 63198 
Fax: (314) 737-7085 

Facsimile Transmittal 

Fax: 10 3- )tJ<'f- 702-/o 

From: M . AJ A'-1 Lc:> (2_ Date: 

Re: Pages: 

cc:· 

~rgent : OFor Review 0Please Comment 0Please Reply. D Please Recycle 
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Page is not included in this copy. 

Pages Lf(p4 through iff.o'( are not included in this copy. 

The material not included contains the following typ.e of __, 
information: 

Identity of product inert ingredients. 

Identity of product impurities. 

Description of the product manufacturing process. 

Description of quality control procedures. 

Identity of the source of product ingredients. 

Sales or other commercial/financial information. 

A draft product label. 

The product confidential statement of formula. 

Information about a pending registration action. 

FIFRA registration. ·data. 

The document is a duplicate of page(s) 

______ The document is not responsive to the request. 

The information not included is generally considered confident 
by product registrants. If you have any .questions, please cont 
the individual who prepared the response to your request. 
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Plant Cells Unit Packaging wgt. container Package wgt container Other (Specify) 
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bsl U Container B 
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Section- IV 
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Title Telephone No. (Include Area Code) 

~ussell P~ Schneider Regulatory Director (202)383-2866 

Certification 8. Date Application 
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~\oS jv~ (kv) Regulatory Director 
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ol send the form lo.lhls address. 

DATA MATRIX 

late Janua 28, 1999 Pa e 1 of 3 

.pplicanl's/Regislranl's Name & Address Product 
I 

lilllam P. Pilacinskl/ Monsanto Com an , 700 Chesterfield Parkwa North, St. Louis, MO 63198 VleldGard Com 

1gredien1 Bacillus thuringiensls CryiA(b) delta-endotoxin and the genetic material necessary for Its production In com 

iuldellne Reference Number Guideline Study Name MAID Number Submitter Slat us Note 

· Molecular Characterization of Insect Protected Com Line 
MON 810. 43665501 Monsanto Company OWN 
Evaluation of Insect-Protected Com Lines In 1994 U.S. 
Field Test Locations. 43665502 Monsanto Comp_any OWN 

Assessment of the Equivalence of B.t.k. HD-1 Protein 
Produced In Several Insect Protected Com Lines and 
Escherichia coli. 43665503 Monsanto Company OWN 

Compositional Comparison of Bacillus thurlnglensls subsp. . .. 
kurstakl HD·1 Protein produced In ECB Resistant Com and 
the Commercial Microbial Product, DIPEL. 43533203 Monsanto Company OWN 

Assessment of the Equivalence of Bacillus thurlnglensls 
subsp. kurstakl HD-1 Protein Produced In Escherichia coli 
and European Com Borer Resistant Com. 43533204 Monsanto Company OWN 

A Dietary Toxicity Study with MON 80187 Mealin the 
Northam Bobwhite. 43533205 Monsanto Comp~ny_ OWN 

Aerobic Soli Degradation of Bacillus thurlnglensls var. 
kurstakl HD-1 Protein. 43533206 Monsanto Company OWN 

Acute Oral Toxicity Study of Blk HD-1 Tryptic Core Protein 
I 

In Albino Mice. 43468001 Monsanto Company OWN· 

~ Assessment of the In vitro Digestive Fate of Bacillus 
thurlnglensls subsp. kurstakl HD·1 Protein. 43439201 Monsanto Company OWN 

~ Stability of the CryiA(b) Insecticidal Protein of B.t.k. HD·1 In 
Sucrose and Honey Solutions Under Non-Refrigerated 

/\ r Temp_erature Conditions. 43468002 Monsanto Company OWN 

'"""" ( _i) l ~.vi 
Name and Title Date 

' '~U-. William P. Pllaclnskl, Ph.D., Regulatory Affairs Mgr. 1128/99 
'A Form 8570·35 (9-97) Electronic and Paper versions available. Submit only Paper version. Agency Internal Use Copy 
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UNITED STA. ; ENVIRONMENTAL PROTECTION AG .... 4CY 
401 M Street, S.W. 

WASHINGTON, D.C. 20460 
Paperwork Reduction Act Notice: The public reporting burden for this collection .of Information Is estimated to average 0.25 hours per response for registration activities and 0.25 hours per response for 

·eregistralion and special review aclivilies, Including lime for reading the Instructions and completing the necessary forms. Send comments regarding the burden estimate or any other aspect of this collection of 
nformation, including suggestions for reducing the burden to: Director, OPPE Information Management Division (2137), U.S. Environmental Protection Agency, 401 M Street, S.W., Washington, DC 20460. Do 

1ot send the form to this address. 

DATA MATRIX 
: ' 

)ate January 28, 1999 EPA Reg No./File Symbol 524-489 Page 2 of 3 

~pplicant's/Registrant's Name & Address Product 

Nilliam P. Pilacinski I Monsanto Company, 700 Chesterfield Parkway North, St. Louis, MO 63198 YieldGard Com 

ngredient Bacillus thuringiensis CryiA(b) della-endotoxin and the genetic material necessary for Its production In corn 
.. 

3uideline Reference Number Guideline Study Name MAID Number Submitter Status Note 

Evaluallon of the Dietary Effects of Purified B.t.k. Endotoxin 
Proteins on Honey Bee Larvae. 43439202 Monsanto Company OWN 

Evaluation of the Dietary Effects of Purified B.t.k. Endotoxin 
Proteins on Honey Bee Adults. 43439203 Monsanto Company . .. OWN 

Activated B.t.k. Protein: A Dietary Toxicity Study with Green 
Lacewing Larvae. 43468003 Monsanto Compan}' OWN 

Activated B.t.k.Protein: A Dietary Toxicity Study with 
Parasitic Hymenoptera (Brachymeria fntermedia). 43468004 Monsanto Com_pany_ OWN 

Activated B.t.k. Protein: A Dietary Toxicity Study with 
Ladybird Beetles. 43468005 Monsanto Company OWN 

Evaluation of European Com Borer Resistant Corn Line 
MON 801 as a Feed Ingredient for Catfish. 43887901 Monsanto Company OWN 

CryiA(b) Insecticidal Protein: An Acute Toxicity Study with 
the Earthworm In an Artificial Soil Substrate 43887902 Monsanto Company OWN 

Effect of the Bacillus thuringiensis lnseclicidalproteins 
CryiA(b), CryiA(c), CryiiA, and CryiiiAon Folsomia candida 
and Xenylla grisea (Insecta: Collembola). 43941601 Monsanto Company OWN 

7?,s Insect Resistance Management Northrup King Co. 
Management of Insect Pests wilh ECB Protected Corn: 7500 Olson Memorial Highway 
Recommended Approaches 43837901 Golden Valley, MN 55427 EXC 

Supplemental Submission to MAID 43665502 on the 

(\ 
Expression of the CryJA(b) Protein in Insect-protected Line 

,......_ MON 810 44168501 Monsanto Com_pany OWN 

'"""'·(~~ lLw-\ Name and Title Date 

William P. Pllacinski, Ph.D., Regulatory~f!<Iir~~r._ _ _ 1128/99 
--· -

~A Form 8570-35 (9-97) Electronic and Paper versions available. Submit only Paper version. Agency Internal Use Copy 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
401 M Street, S.W. 

WASHINGTON, D.C. 20460 
•aperwork Reduction Act Notice: The public reporting burden lor this collection of Information Is estimated to average 0.25 hours per response lor registration activities and 0.25 hours per response lor 
enigistration and special revie~ activities, Including lime lor reading the Instructions and completing the necessary forms. Send comments regarding the burden estimate or any other aspect of this collection of 
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DATA MATRIX 

Page 3 of 3 

\pplicant's/Registranl's Name & Address. Product 

Viliiam P. Pilacinski I Monsanto Comoanv, 700 Chesterfield Parkway North, St. Louis, MO 63198 YleldGard Com 

. -----·· -------- ----- -~--- ·--- ' -- -·· - ..... -·· -- -

:luldeline Reference Number Guideline Study Name MAID Number Submitter Status Note 

Supplemental Submission on the Tissue Expression and 
Corn Earworm (Hellcoverpa zea) Efficacy ol the CryiA(b) 
Protein In Insect-protected Com 44168601 Monsanto Company OWN 

Research Data on Com Earworm Relative to Resistance 
Development and Monsanto's Plans for Producing 
Resistance Predictive Models (1fJ0/97) 44209401 Monsanto Company OWN 

Chronic Exposure of Folsomla Candida to Com Tissue 
Expressing CryiA(b) Protein · 44271501 Monsanto Company OWN 

Corn Pollen Containing the CryiA(b) Protein: A 48-Hour 
Static-Renewal Acute Test with Cladoceran (Daphnia 
magna) 44271502 Monsanto Company . OWN 

~!C' Request for Removal of the Annual100,000 Acre and Five 
Percent Per County Sales Limits on MON 810 YleldGard .. 
Com In Cotton Growing Regions ol the Southeastern U.S. Monsanto Company' OWN 

MON 81 0 1997 Growing Season Sales and Research 
Progress Report 44537501 Monsanto ComJ>.an~ OWN 

MON 810 1997 Growing Season Sales and Research 
Progress Report • Addendum 44600001 Monsanto Company OWN 

/\ n 
"'"""'~v c.{-\ Name and Title Date 

William P. Pllaclnskl, Ph.D., Regulatory Affairs Mgr. 1/28/9! 
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MONSANTO 
FooJ · Healch ·Hope 

CBI Deleted 

Registration Division (H7505C) 
Biopesticide and Pollution.Prevention.Division 
U.S. Environmental Protection Agency 
Document Processing Desk 
Room 266A, Crystal Mall #2 
1921 Jefferson Davis Highway 
Arlington, VA 22202 

Attn: Mr. Phil Hutton (#90) 

February 2, 1999 

MONSANTO COMPANY 

700 CHESTERFIELD PARKWAY NORTH 

Sr. lOUIS. MISSOURI 63198 

PHONE (J14) 694·1000 

http://www.monsanto.com 

Subject: Amendment of EPA Registration Number 524-489 for MON 810 
Yie1dGard™, Bacillus thuringiensis CryiA(b) delta-endotoxin and the 
genetic material necessary for its production in com 

Dear Mr. Hutton: 

This letter is submitted to request the modification of specific terms and conditions 
associated with EPA Registration Number 524-489 for MO~ 810 YieldGard®, the 
Bacillus thuringiensis Cry1Ab delta-endotoxin and the genetic material necessary for its 
production in com. Monsanto specifically requests a modification of Item 12 of the terms 
and conditions that specifies that the combined sales of MON 810 YieldGard in the states 
and counties identified must not. exceed 100,000 acres annually and that in these states 
and counties, the amount of YieldGard MON 810 com sold must be no more than 5 
percent of com planted in any· county with more than 1,000 acres of cotton. Monsanto 
requests the substitution of the 100,000 acre annual limitation, and the 5 percent sales 
limit per county, with the following refuge requirements and the addition of the following 
refuge requirements to the terms and conditions for the remainder of the U.S. 

A. Effective February 5, 1999, in the following states and counties, Monsanto will 
require each grower who purchases YieldGard seed to sign a grower agreement that 
mandates planting a minimum 50% refuge of non-Bt com. 

Alabama: all counties 
Arkansas: all counties 
Florida: all counties 
Georgia: all counties 
Louisiana: all counties 
Mississippi: all counties 
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page 2, Amendment ofEPA Registration No. 524-4S9 

Missouri: bootheel counties of Butler, Dunklin, Mississippi, New Madrid, 
Pemiscot, Scott, Stoddard 

Oklahoma: counties of Bryan, Caddo, Canadian, Garvin. Grady 
North Carolina: all. counties 
South Carolina: all counties 
Tennessee: counties of Carroll, Chester, Crockett, Fayette, Franklin, Gibson, 

Hardeman, Hardin, Hayv.;ood, Henderson, Lake, Lauderdale, Lawrence, 
Liltcoln. }.;fcNairy, Madison, Obion. Rutherford, Shelby, Tipton 

Texas: all exceDt the counties ofDallam, Sherman, Hansford, Ochiltree, 
Lipscomb, Hartley, Moore, Hutchinson, Roberts. Carson. 

Virginia: counties ofGreensville, Isle of Wight, Northh.ampton, Southhampton, _ 
Sussex, Suffolk 

B. In all remaining s~ates and counties. Monsanto will require ~h grower who 
purchases YieldGard seed to sign a grower agreement that mandates planting a 
minfrnuin 10% refuge of non-Bt corn, unsprayed for target Lepidoptera insect 
control, or 20% refuge ofnon-Bt corn, sprayed for target Lepidoptera insect control. 

Monsanto also agrees to emphasize the importance of proximity of the non-Bt refuge to 
the YieldGard com in its edue!ttional materials. and will strongly encourage growers to 
plant their non-Bt refuge either within the fields ofBt co~ or if separate fields are used, 
to plant the non-Bt refuge within 0.5 mile of their Bt com~ 

Monsanto tm.derstands that the amendment to Item 12 often:nS and conditions set forth in 
A above will expire on January 1. 2000. 

If there are any questions with regard to this request or the attached revised label, please 
call Dr. Russ Schneider at (202) 383-2866 or call me directly at (314) 737-5417. 

att- Application for Pesticide, EPA Foxm8570-l 

William P. Pilacinski, Ph.D. 
Regulatory Affairs Manager 

- Data Reference Sheet 
- Cert. with Respect to Citation of Data, EPA Forrn8570-34 -revised YieldGard labd, 2 pages 
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-UNITED STATES ENVIiWNMFNTAL PROTECTION AGENCY 

Dr. William P. Pilacinski 
Regulatory Affairs Manager 
Monsanto Company 
700 Chesterfield Parkway North 
St. Louis, MO 63198 

Dear Dr. Pilacinski: 

FEB - 8 1999 

Subject: Amendment Application Dated February 5, 1999 Regarding Modification of Item 12 
of the Terms and Conditions of this Registration Concerning the Planting of 
YieldGard Corn in Cotton Growing Areas and Refuges in Both Cotton and Non
Cotton Growing Areas 
EPA Registration No. 524-489 

The application referred to above will be acceptable provided you do the following. 
This letter does not constitute acceptance of your application. 

1) On page 2 of your February 5, 1999 letter, one of the items you commit to put in a 
1999 Supplemental Product Use Guide states "Plant the non-Bt refuge within, adjacent to, or 
near the YieldGard fields. The refuge should be placed within 1.4 mile of the YieldGard field, 
if at all possible, to help provide a population of susceptible insects near the YieldGard fields." 
You must commit to modify this statement to read "Plant the non-Bt refuge within, adjacent 
to, or near the YieldGard fields. The refuge should be placed within 1.4 mile of the YieldGard 
field, if at all possible, and must be palced within 1h mile to help provide a population of 
susceptible insects near the YieldGard fields." 

2) Submit a revised application form and product label that agree with you letter of 
February 5, 1999 and our position in item 1 above. 

-3) Agree in writing that ·this amendment will expire on January "1, 2000. The 
10%/20% refuge in non-cotton areas will be acceptable for thisseason. Please note, however, 
that while the Agency applauds the significant efforts of Monsanto regarding increased refuge 
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sizes for the 1999 season, these refugia criteria still fall short of the NC205 and ILSI majority 
opinion. Therefore, this amendment will expire on January 1, 2000. 

Please contact Phil Hutton (703) 308-8260 or Mike Mendelsohn (703) 308-8715 of my 
staff should you have any questions regarding this letter. 

Sincerely, 

anet L. Andersen, Ph.D. 
Director 
Biopesticides and Pollution 

. Prevention Division (7511C) 

COHCUMEHC!:S 
----~r--------,.-----~~--------~~~ 

.SYMBOL. ~ ." -··•·•• 
r ········~~-·········· ······· ·····•···- ···············•·· .............. , ....... ·····-············· .... -.................. ···-·····~······· ••••••••• 

SURNAME.~ . : . . ··•.••••••• •••••.• •• ••.• •••• ·····•••••• ····-.• ••••.•.•.-• ••• • ........ ••••••••- •. ••••••••••••••••• · Do\T~ - . ; •••••••••·.·~··•••' .•.••.••••• ........... --··••••••••••••• -

EPA Form 1320-1A {1/90) . OFFICI~~- FILE COPY 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

Dr. William P. Pilacinski 
Regulatory Affairs Manager 
Monsanto Company 
700 Chesterfield Parkway North 
St. Louis, MO 63198 

Dear Dr. Pilacinski: 

FEB - 8 1999 

OFFICE OF 
PREVENTION, PESTICIDES AND 

TOXIC SUBSTANCES 

Subject: Amendment Application Dated February 5, 1999 Regarding Modification of Item 12 
of the Terms and Conditions of this Registration Concerning the Planting of 
YieldGard Corn in Cotton Growing Areas and Refuges in Both Cotton and Non
Cotton Growing Areas 
EPA Registration No. 524-489 

The application referred to above will be acceptable provided you do the following. 
This letter does not constitute acceptance of your application. 

1) On page 2 of your February 5, 1999 letter, one of the items you commit to put in a 
1999 Supplemental Product Use Guide states "Plant the non-Bt refuge within, adjacent to, or 
near the YieldGard fields. The refuge should be placed within 1A mile of the YieldGard field, 
if at all possible, to help provide a population of susceptible insects near the YieldGard fields." 
You must commit to modify this statement to react· "Plant the non-Bt refuge within, adjacent 
to, or near the YieldGard fields. The refuge should be placed within 'A mile of the YieldGard 
field, if at all possible, and must be pa:lced within lf2 mile to help provide a population of 
susceptible insects near the YieldGard fields." 

2) Submit a revised application form and product label that agree with you letter of 
February 5, 1999 and our position in item 1 above. 

3) Agree in writing that this amendment will expire on January 1, 2000. The 
10%/20% refuge in non-cotton areas will be acceptable for this season. Please note, however, 
that while the Agency applauds the significant efforts of Monsanto regarding increased refuge 
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sizes for the 1999 season, these refugia criteria still fall short of the NC205 and ILSI majority 
opinion. Therefore, this amendment will expire on January 1, 2000. 

Please contact Phil Hutton (703) 308-8260 or Mike Mendelsohn (703) 308-8715 of my 
staff should you have any questions regarding this letter. 

Sincerely, 

Jj_{)~~-
anet L. Andersen, Ph.D. 

Director 
Biopesticides and Pollution 

Prevention Division (7511C) 

0 



Page is n6t included in this copy. 

Pages L.f tg \ through 4 ~vare not included in this copy. 

The material not included contains the following type of ~ 
_ information: 

Identity of product inert ingredient~. 

Identity of product impurities. 

Description of the product manufacturing process. 

Description of quality control procedures. 

Identity of the source of product ingredients. 

Sales or other commercial/financial information. 

A draft product label. 

The product confidential statement of formula. 

Information about a pending registration action. 

FIFRA registration. ·data. 

The document is a duplicate of page(s) 

The document is. not responsive to the request. 

The information not included is generally considered confidenti• 
by product registrants. If you have any questions, please conta, 
the individual who prepared the response to your request. 
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Monsanto Company 
700 CheSterfield Palkway North 
St. Louis, MO 63198 
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Evaluation ol the Dietary EHects of Purifled·a:t.k. Endotoxln · t 
_)Proteins on Honey Boo Larvae. · . . 43439202 Monsanto Company ~. 

le.valuallon·.oltho Dietary Ellecis o! PutiRed B.l.k. EndotoKin . . . · : . . . . . 
]Proteins on Honey Boa Adults. · . · . 434392().3 . Monsanto Comoanv 0~ 
Activated B.t.k. Protein: 'A Dietary Toxicity Study wilh 'Groof1 .. · . . . . . I 

Laoowin Larvae. · · 43466003 Monsanto Com an 

Activated B.l.k.P;oioln: A Dietary Toxicity siudy with 
. : IParaslllo Hymenoptera (Brachymorla lnlormedl~ 

Actlval~d 8.1.k. Protein: A Dietary :roxlclty Study wHh· 
Ladybird BoeUes. 

'. Evaluall~n ol Europ&a.n Com Borer Resistant Com Line 

4346801).4 Mortaanto Company 

43466005 Monsanto Company 

· MON BOt.as a Food lngredlenllor Catfish. · · 43887901 Monsanto Ccirm>anv -. 

CryiA(b) lnsactl~dal Protein.: An Acute Toxlclly Study with · ·. · · . · . · I 
the Earthworm In an Mlllclal Soli Substrate · 43887902 Monsanto Company uv 

c 

. . . . L 

.r"'\ 0 
. (-'7",agnatur~{ . ·7. J . 

. . . . . . . ~ 

.• EIIect ol lhO Bacillus thuringlensls lnsectlcldalproioins · · u 
ICryiA{b), CryiA(c), CryiiA; and CryiiiAon Folsomia candida . ~ 
land Xenvlla nrtsea (Insecta: Collambola). · 43941601 Monsanto Company OWN · ~ 

. . . . 
Insect Aoslslance Management 
Management ollnsecl Pests wllh ECB Pfoieciod Com: · ' 
Recommended Approaches 

Supplemental Sub~l.8$lon 1o MRID 43665502.on ltle · ... 
Expression of the CryiA(b) Prototn In lns~tel·proteclod Line· 
MON 810 

··chJ· 

43a37901 

44166601 

Northrup King Co. 
7500 Olson MemorlaJ Highway 
Golden Valley, MN 65427 

I 
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Applicanl's/Aegislrant's Name & J.\ddrlisa · Product i 
William P. PWaclnskt/ ~onsanto Com an , 700 Cheaterlloid Pafkwa North, St. Louis, MO 8:!198 YleldGard Corn ~ 

..... ; Ingredient Bacillus thurlnglensls CryiA(b} dolta·endotoxln and tho gone lie mt~torlat necessary lor Its Jlloductloo In com 

.:~:< 
~;·}:~~. ' -

Guldollne Relorei\Co Number Guideline StUdy Name . MAID Number· Submitter ' Status Nato 

. . Supplemental Submission on lha_Tissuo Expression end ... 

c 
a: 
r 
m 
..; 
;I) 
m 
rr. 

· .. ··: .· 

. . Com Earwor'm (HellcovorfXl zoa) EHicacy oltho CryiA(b) · ! 
·Protein In Insect-protected Com · : . ·· .. ·44168601 Monsanto Com_pen}' OWN 

..... • .. ·. Rd$a·arch·.oata on Corn Earwcirm Relatlvo to Ro.slslance · · 
Development and fAonsanlo'a P'ans lor Producing · · 

.. Resistance Predictive Modelal1/30f9n_ : · · . . . · :44209401. Monsanto Compan_y OWN 

Chronic Exposuio.of Folsomla Candida lo COrn'Tiu'ue . 
' EMpiesslng Cry(A(b) Protein · ·. · . : .. · 44271501 Monsanto Company OWN 

Coin Poilori Containing the CryiA(b) Proletn: A 48~Hour 
SU.tlc·Aonewal Acute. Test wllh Cladoc·aran (Daphnia · 
magna) 44271 502 . Monsanto Company OWN 

Roquesllor Removal olthe AnnuaiiOO,ooo Aero and Flvo 
Porcent Per County s alas Llrnlls on MON at o YleldGard .. 
Com In C<lnon Growing Regions ol\ha Southeastern U.S. Monsanto Company OWN· 

MON 810.1997 Growing Season Sales and ~asearch , 
Progress Report .44537601 Monsanlo Company OWN 

· MON 81 o 1997 Growing Sa11son Sales and Research· . 
Progress Report • Addondum · · · 44600001 Monsanto Company OWN 

I .1 • • 

6 ~ .. . ' 

Signature ( . } . ~. . . . ~ . ·. .: ( C.,...\ . . Nalnund Tille , . . Dale 

--~ ~ . · · William P. Pllaclnskl, Ph.D., Regulatory Atfalrs Mgr, 11 
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YieldGard™ 

·Bacillus thuringiensis CryiA(b) delta~endotoxin and the genetic 
material necessary for its production in corn 

Pure form of the Plant Pesticide, Bacillus rhu.ringiensis subsp. kurstaki control protein as 
expressed by the cry/A( b) gene iii. com cells, · 

Active Ingredient: . 
Bacillus rhuringiensis CryiA(b) delta endotoxin and the 

· genetic.material_~ecessary fori~ production in com ........ · .... 0.023:... 0.029%* 

. . 

*Per-Centage of total proteinon a dry weight basis. 

· Keep Out of Reach o{Children 

. CAUTION 

EPA REGISTRATION NUMBER 52.4.489 . 

EPA ESTABLISHMENt NUMBER 524-MQ-002 

·. · Mo~to cOmpany· . · .·: 
· 700 Chesterfield ~artwayNorth 
:s~ Louis; MiS.sOuri 63198: .·.· :-··V 

: Directions for Use: . ·,-

'· 

It is a violation Of_Federallaw.to use this seed in any manner inconsistent wi~ this 
labeling. · · · · . · . · 

A. Effective February· 5; 1999~ in the following states and counties, Monsanto will 
·require each grower who-put~h~·YietdGard seed to sign a grower agreement that 
mandates planting a minimum SO% refuge of non-Bt com.· 

Alabama: . all roun.ties · 
ArkanSas:· aU counties·. 
Florida: all counties . . . . . ::.,· . 

Georgia; all counties . 
Louisiana; ail countieS 
MiSsissiPpi: an counties . 

. Missouri: boorheel c~unne's of Builer, Drinklin, MiSsissippi. N~ Madrid, 
Ptmiscor, Scorr, Sroddard .. 

Oklahorila:: · coun.;ies of Bryan., Caddo, Canadian. Garvin, Grady 
North Carolina: all countieS . . 

>· . 
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South Carolina: all counties 
Tennessee: counties of Carroll. Chester, Crockett, F cryette, Franklin, Gibson, 

Har:deman., Hardin, Hd:ywood, Henderson, Lake, Lauderdale, Lawrence, 
Lincoln, McNairy, Madispn., Obion, Rutherford. Shelby, Tipron 

Texas: all exceot the cozmties ofDallam. Hansford, Hartley; Hemphill, · 
Hutchinson, Lipscomb, Moore, Ochiltree, Roberts, Sherman. 

Virginia: coUnties ofGreensville, Isle ()[Wight, Northhampton, Southhampton., 
Sussex, Suffolk 

B. In all remaining states and counties, Monsanto will require each grower who 
purchases YieldGard seed to sign a grower agreement that niandates planting a 
minimum 10% refuge of .non-Bt com; unsprayed for target Lepidoptera insect 

. ·control. or m.·refuge of non-Bt com. sprayed for target Lqndoprera insect eontroL 
. . ·. . ., . . ' 

. Monsanto will repo.r:t an ~es of~ product .by Monsanto or its di.Strihutor5 annually to 
the EPA no latertban_Januaiy _31st of the following-year. 

Com has been tiansfonned ~-e~ress the OyiA(b) form oftheBacilhtS tJW.ririgiiiiSis 
sub5p. TaustakHB.t.k.) del~ -~dotoxiD protem forthe control or suppression of the 
followi?g Lepidop~:-~ni ii1seCr pe5rs: · ·-" . ·. 

. ·.. . . ··.· _:; .... :·-:.· ·:: .. .-.. ·. . 

. : : -- ·-..... · . 
. ... .;-.... 

0 strinia TWbilalis .. 
· DUID-~a'g~aridu;sella. 
DiOtraea cri:rn"tbfd.Oides 

· Helicoverpa zea · .. 
Spodopiera frugiperda . 
P.a_paipema nebris ·. 

Sales of com hybi.idS. mat cootaiD·M~nsanto's B.t: ~m plant pesticide must be .. 
accompamed by a ~vier. Guide which \pstrud$ growers· to read the Grower Guide prior 
[0 plan~g for informanmi on p~ting,: production and insect resistanCe, D,lanagement ~d . 
notes that routilie appliC:atic>iis of insecticides to control these insects are U.sually 

- unn~SSary w_hen· 00~ cOil~g the B.t .. delta-end9tO~in protein is planted. 

... 

. ~ ·. . .... -' ': ~- :: :- \ . 

·-
. .··· 

. ,\ '•- ·. --.- ·:. . 

. . -.· . ·._ .-:·· . : -. 

. . . -~ . 
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MONSANTO 

Food • Healrh ·Hop~ 

CBIDeleted 

MortSANro CoMPANY 

700 CHfSTE~FIEI..O ?ARI(WAY NORT .. 

Sr. lOVIS, MISSOURI 63o98 

..,_.ON~ (314) 694·1000 

tmp:/ fwww.monsanto.corn 

February 2. 1999 

Registration Division (H7505C) 
Biopesticide and Pollution Prevention Division 
U.S. Environmental Protection Agency 
Document Proce:Ssi.rig Desk 

. Room 266~ Ccystai Mall #2. 
·t921 )effer$on_Davis Highway. · 
Arlington, VA. i2202 . · · .· · 

Attn: :Mr: Phil Hutton (#9.()} · . __ . 

Subject: · · Aiqendm~t-of:EPA Registration Number 524-489 for MON 810 · 
:Yield Gam n.do ·• Bacillus tlui:ringiensis Cry!A(b) del~.;lotoxm and the 

. .· g~~c:· mateD a! necessary for its production in coni=" c .. >· -:· .. . . ' . 
I" • . :,. .;• ·. ··. ~~~.. . 

Dear Mr .. Hutton_: .·; -~- . =· · ·~ ,(., · .. ; · ... : :~·. . :_.~·-::;.:_·· 
. ,·_·. . ;._··.· 

. . 

Tills le~r is ~bmined to ~Qe;St the modification of specifi~ te~ arid C:Onditions 
assodated With EPA Reiistra4on Numl?ef 524-489 for MON .. s.io YieidGard~; the 

.Bacillus th~giensis Cry lAb delta:.ettdotoxin and_fue genetic marenalneres5acy for its 
production in oom .. MOOsimto specifically requests a modification of ~tern 12 of the terms 
and conditi~· rliai ~es that the conibmed Sales of MON 810 YiddGai-d in the states 
and corinties:identified·r~:lllstnot:·exceoo 100,000 acres annually and'that in these.star.es 
and countieS, the amo\mf of YieldGaid :&!ON 810-coin sold must~ no inore thari ·s 
percent of com planted in any County with m_ore than. 1 :oao acreS ofcotton:· M~nsanto 
requests _the su})stiiution of the 100,000 acre annual limitation, and the .5 percent sales 

.) limit per county 7 with .me following refuge requireme~ts· and_ th~ ~tion' ()f tb(! following . 
. refuge_ requiremeiits to the terms and conditions for the remamder-: of~ .l!-S. : . 

. ·. . . . : . : .. · ' .... ···.: .·. . ·. . . . . : .·· :_ . . .. · .. :··-.; ·-:-~·~=~: .. _·:. '· .. ·. ;· .... 

. A. Effectiv~ Febniiry 5. 1999. iii the following States and eowiti~ Monsanto Win . 
. reqmre each grower Wh() purchases YieldGard Seed to sign a grow.er a~erit that 
mandates planting a ~wn ~0% refuge of non-Bt ~onL . ·: ·.::- ;\: ._. :·.- ··: ·'· ·· · ·, · . 

·. ·.: .. ·:-

Alabanut all eou:D.ties 
Arkansas: · ali cotiiities · 
Florida: all-C:otl.nties . , · 
Georgia; all counties 
Louisiana: all counties 
Mississippi: all counties 

. ,•· 

'f 
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page 2, Amendmen~ of EPA Rcgisrration No. 524-489 

· Missouri: bootheel cormties of Butler, Dzmklin. Mississippi, New Madrid, 
. Pemiscot, Scott, Sr~rd · . 

Oklahoma: counties of Bryan, Caddo, Canadian, Garvin. Grady 
North Carolina: all count:les 
South Carolina: ·all counties 
Tennessee: c01mties of Carrol~ Chester, Crockett. Fayette, Franklin, Gibson, 

Hardeman, Hardin, Haywood, Henderson. Lake. lAuderdale, Lawrence, 
Lincoln. McNairy, Madison, Obion, Rutherford, Shelby. Tipton 

Texas: all except the counties of Dallam. Hansford, Hartley, Hemphill. 
HuJchinson,lipscomh, Moore, Ochiltree, Roberts, Sherinan. 

Virginia: cormties ofGreensville, Isle of Wight. NonhJuunpton; Southhampton, 
Silssex. Suffolk . 

: . . . . 

B .. In ill remaining states and counties. Monsanto will require each grower who . 
pmchase5 YieldGard Seed to sign a grower agi:eemenr that mand3.tes planting a 

, minimtmi 10% refuge of non-Bt corn; nnsprayoofort:aigetl.epidopreta iriSect 
_·control, or. 2()% refuge of non-Bt com, sprayed for target Lepidoptera insect -~ntroL 

Monsanto alSo agrees to emphasize the il:D.portanee of proximity otthe non-Btrefuge to 
· the YiddGard com in its educational materials •. and Will. strongly enC<>mage growers to 

plant their non-Bt refuge eit:ber wi£h41 the _fields of Bt coni, or if separate fields are used, 
to plant the non~Bt.x-efuge within 0.5 mile of their Bt com, , -_ _-. <; - · 

. . . . ~ .. . . . .. 

: Monsanto und~ds that the <m~endment to Ite:m_Ti of t~.~-~onditioris set forth in. 
A above will expire bnJanuary t 2000. 

[CBI-

-CBI] 

If there are anyq\iestions with regard to this request or.the attached reVised label;·.please 
call Dr. Russ Schneider ar (202) 383-2866 otcaii #Ie ciirectl)'.at(314) 737-:5417 . 

. · .. 

~~(t-) 
WilliariJ. P. Pilacinski. Ph.D. 
Regulatory Affairs Manager 

an:- Application for Pesticide, EPA Form &570-l·. . • Data Reference Sheet 
- Ceri with Respect.to Citation ofDa~EPA Form 8570-34 - revised YieldGard label, 2 pages 

' _. 

·i . 
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